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Despite the attention garnered by sustainability in the last three decades and the advances in its 
tools and techniques, we are no closer to attaining sustainability now than we were at the start. 
This elusiveness has been attributed to the lack of a clearly defined global method for evaluating 
sustainability and poor integration into sector, national and international policies and decision-
making, amongst others. A clear limitation observed in most concepts/methods is their inability 
to integrate effectively ecological, economic and social sustainability during assessment. Rather, 
there is a tendency to assess them separately and integrate them after the assessment. This 
process often leaves loopholes in sustainability assessment as there are trade-offs created that 
often favour economic sustainability but more rarely favour environmental, or even social, 
sustainability. In order to address this limitation, the Millennium Ecosystem Assessment (MEA) 
in 2005 recognized that the complex interactions between these ecological, economic and social 
processes have to be understood and established a universal valuation concept known as 
ecosystem services which can be used in sustainability assessment and Spatial Planning. 
Ecosystem services are the benefits or services created by the ecosystem which are essential for 
the daily functioning of humans and economies.  
This research explores how best to achieve integration of the Ecosystem Approach within 
environmental/sustainability assessment. It adopts a mixed method approach that combines 
the use of existing qualitative techniques, Network Analysis and stakeholder engagement, and 
quantitative techniques, Geographical Information Systems, within a regeneration case study at 
local level (Dartford in North Kent, United Kingdom). The thesis makes recommendations for 
better integration of an Ecosystem Approach in Spatial Planning and decision making and the 
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SECTION I: Introduction  
This section introduces the research and charts the research process. Chapter 1 identifies the 
research problems, aim, objectives and questions. It outlines the structure of the thesis and 
presents a logical flow for conducting the research.  
Chapter 2 describes the methodology for conducting the research and establishes the rationale 
for this choice.  It illustrates the links between the research problem, methodology and the tools 
and techniques applied within the research.  
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Chapter 1: Background to Research  
The concept of Sustainable Development was first coined in response to the growing level of 
environmental degradation (UNCED, 1992; Berke and Conroy, 2004) and was introduced to 
explore the relationship between economic development, environmental quality and social 
equity (Rogers et al., 2008).  Albeit this concept has been evolving since its introduction in 1972, 
it is still a rhetorical concept rather than reality (Rogers et al., 2008). This inability to realize 
Sustainable Development can be attributed to a number of problems stemming from loopholes 
in its definition and users’ perception. Several authors (Bell and Morse, 2003; Dalal-Clayton et 
al., 1994; Marten, 2001) argue that the definition of Sustainable Development (SD) is more often 
than not, motivated by the users’ perception and motivation.  For example, if the user is 
economically motivated, SD would be defined as sustaining economic growth, in which case, 
environmental sustainability is then seen as a luxury to be achieved after attaining economic 
stability. However, various sources (Bell and Morse, 2003; Berke and Conroy, 2004; Dalal-
Clayton et al., 1994; Gibson, 2006; Goodland and Daly, 1996; Morrison-Saunders and Therivel 
2006; Pope, 2006) emphasize that no matter the definition of Sustainable Development by its 
user, there are three basic underlying principles or issues: environment, social and economic, 
which should be addressed equally in this concept.  These issues, known as the three pillars, 
were outlined to promote the concept and aid its implementation.  
There are several criticisms and arguments relating to the three sustainability pillars. Levett 
(1997) challenges the traditional overlapping three pillars approach. He describes it as a weak 
form of sustainability (see Figure1). In contrast, strong sustainability is described as a 
composition of three concentric circles: economy within society within environment, which 
acknowledges the pivotal role the environment plays in the economy and its effect on society 
(see Figure 2)( Gibson, 2006; Levett, 1997). This comparison reflects the concern that in a bid to 
create a balance, sustainability issues are often pitted as adversaries rather than as 
complements. Consequently, more often than not, economic issues are given precedence while 
environmental issues are either ignored or overlooked in order to legitimize such precedence 










Figure 1:Overlapping Sustainability Pillars (Source: Bell and Morse, 2003). 
 
 

































These concerns led to repeated calls by various academics and practitioners for an integrated 
approach to Sustainable Development that reflects the interdependence of the three pillars. For 
instance, Gibson (2006) calls for a change in sustainability design to ensure integration not 
intersection of these pillars, thus, reducing trade-offs where possible. He rationalizes that such a 
change could ensure that adequate attention is focused on previously neglected factors such as 
ecological conservation, social justice, equity and public participation. In addition, Rogers et al. 
(2008) observe that the SD definition establishes the need for an integrated decision-making 
process, capable of balancing the economic and social needs of the public with the regenerative 
capacity of the natural environment. Furthermore, various sources (Millennium Ecosystem 
Assessment, 2005; Martens 2005; Sachs, 2008) attribute the need for an integrated approach to 
realize SD in reality.   
The failure to realize Sustainable Development can also be attributed to the general assumption, 
particularly with governments, that SD is an environmental issue. This assumption is related to 
the fact that SD is accepted internationally for addressing environmental issues and relating 
them to economic and social priorities (Dalal-Clayton, 2005; Dalal- Clayton et al., 1994). While 
plausible, this assumption belittles the underlying concept of Sustainable Development. On the 
other hand, this assumption can be attributed to a lack of understanding of the interactions 
between the environment, society and economy. Admittedly, these interactions are complex; 
however, this complexity should be seen as an avenue for further research rather than an 
excuse for omission (Marten, 2001; Millennium Ecosystem Assessment (MEA), 2005). These 
problems with SD give governments and agencies the ability to falsely claim a practice of SD by 
defining it in a manner consistent with their interests. Consequently, SD is frequently referred 
to in policies, meetings and memoranda; yet, it rarely moves beyond verbal application (Dalal-
Clayton, 1994; Gibson et al., 2005). In addition, the environment comprises a diversity of 
ecosystems which produce goods and services essential to human well-being and livelihood. 
However, there are a plethora of processes, functions and interactions that occur within 
ecosystems and between human systems (economic and social) which makes it challenging to 
understand (Bockstael et al., 1995; Goodland and Daly, 1996; Marten, 2001; Walker et al., 2002; 
MEA, 2005). Unfortunately, this lack of understanding in relation to SD is further compounded 
by trade-offs and the previous low priority accorded it by governments. Despite their pivotal 
role in sustaining human systems, ecosystems are usually considered public goods and not 
accounted for by governments and as such, not afforded proper recognition.  
Finally, due to the disparity of views on Sustainable Development, there is no text book 
approach or clearly defined method for assessing sustainability globally. As a result, 
sustainability is appraised on a case by case basis (Bell and Morse, 2003). There is a wide range 
26 
 
of tools1, for example,  Ecological Footprint, Environmental Impact Assessment, Strategic 
Environmental Assessment, Sustainability Assessment, Spatial Planning, and Cost Benefit 
Analysis, designed to assess and promote Sustainable Development, by ensuring its principles 
are integrated into processes (see Bastianoni et al., 1998; Bell and Morse, 2003; Catton, 1980; 
Dalal-Clayton, 2005;  Glasson et al., 1999; Hardi et al., 1997; Mitchell, 1996; Odum, 1998; Sheate 
et al., 2004; Wackernagel and Rees, 1996; Wood, 1999). 
1.1 Linking Ecosystems to Sustainable Development  
The relationship between systems’2 interdependencies and the resultant impact on Sustainable 
Development is established in Goodland and Daly’s (1996) description3 of sustainability as 
“maintenance of capital in economic terms”. This is further elucidated by Costanza et al (1997) 
who considered capital as “the stock of materials or information that exists at a point in time, of 
which each form generates, either autonomously or in conjunction with services from other capital 
stocks, a flow of services that may be used to transform materials or the spatial configuration of 
materials in order to enhance the welfare of humans”. A number of authors (Berkes and Folke, 
1994; Costanza and Daly, 1992; Costanza et al., 1997; Goodland and Daly, 1996; MEA, 2005) 
identify natural, manufactured, human4 and social 5 capital as the forms of capital stock. Thus, 
the maintenance of capital as described by Goodland and Daly (1996) refers to all these 
identified forms of capital. In addition, the Millennium Ecosystem Assessment (2005) argues 
that a society’s natural capital is its living and non-living resources, which are the key 
determinants of human well-being, and as such, a nation’s wealth can be calculated or evaluated 
from these forms of capital (Figure 3).  
                                                             
1  “Tools” refer to all kinds of methods, techniques and procedures that are developed and intended to play an instrumental role in 
an assessment.(Ridder et al, 2006) 
2 Systems refers top ecosystems, social and economic systems 
3 This description is based on Sir John Hicks’s sustainability concept and defines sustainability as the amount, natural or financial, 
consumed by a population during a period after which they would still be well off. 
4 This form of capital was identified in the MEA(2005) and Costanza & Daly(1992) 




Figure 3: Forms of Capital (Source: MEA, 2005a). 
 
Historically, enhanced production of certain services was possible through application of new 
technologies because there was abundance of natural capital, whilst manufactured capital was 
the only identified limiting factor in development, albeit, economic development (Costanza, 
2000; Costanza and Daly, 1992: MEA, 2005). Currently, the reverse is the norm, as natural 
capital is now the limiting factor in development and such enhanced production of services is 
only possible through trade-offs between these forms of capital. This can be attributed to 
human population explosion and the subsequent increased demand for natural resources which 
exerts increased pressure on the environment, while human actions have also diminished the 
earth’s capacity to meet these demands (Marten, 2001; MEA, 2005a; Sachs, 2008; Brooks et al., 
1996; Pinstrup-Andersen et al., 1997; Shikolomanov, 1997; WHO 1997 as cited in MEA, 2005). 
In addition, this diminished capacity to meet these demands for natural resources can be related 
to attitude and beliefs that pit natural capital against the other forms of capital. For instance, 
Nordhaus and Tobin (1972) argue that economic growth and/or technology is a near perfect 
substitute for natural capital and can make up for loss or degradation of natural capital.  In 
addition, there is the belief by some that nature can be recreated, for example, the Biosphere II 
project in Arizona (for more see, Allen, 1991; Allen and Nelson, 1999; Nelson et al., 1993). 
 
Contrary to this, Costanza and Daly (1992) refute this belief by arguing that if human-made 
capital is a perfect substitute for natural capital, then natural capital should also be a substitute 
for human-made capital.  Similarly, several sources (Costanza et al., 1997; Daily, 1997; Goodland 
and Daly, 1996; Marten, 2001; Sachs, 2008) strongly object to this trade-off with the argument 
that, although technology can enhance human use of natural resources, there is no substitute for 
nature. Building on this argument, the MEA (2005) postulates that this diminished capacity of 
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natural capital can be reversed or at least reduced with policy and management interventions; 
however, development of such policies and interventions require sufficient understanding of 
the interactions between human systems and ecosystems as well as an understanding of the 
drivers and factors that influence environmental change and processes (MEA, 2005a; 2005d; 
2005f; 2005g). Unfortunately, due to the complex interactions between and within these 
systems, there is a limited understanding of these interactions (Bockstael et al., 1995; Goodland 
and Daly, 1996; Marten, 2001; Walker et al., 2002; MEA, 2005a). Subsequently, this led to calls 
for the development of a framework that focuses on learning to live within these systems, 
integrated assessment and valuation of ecosystems (see De Groot et al., 2002; Walker et al., 
2002).  
 
The MEA (2005) was commissioned to conduct an assessment of the state of the world’s 
ecosystems in order to analyze and quantify the importance of ecosystem functions, products 
and services in human well-being. This assessment established a novel approach, the 
Ecosystems Approach, which sought to establish a global framework for assessment using the 
benefits derived from ecosystems. It suggests that characterizing humans as an integral part of 
ecosystems is essential to analyzing the dynamics of interactions between human systems and 
ecosystems. This characterization identifies and establishes links with sustainability and an 
increased understanding of the interactions between and within systems. Subsequently, the 
findings from this assessment argue that considering ecosystems and these derived benefits in 
the decision-making process aid in developing appropriate policy and management 
interventions that reduce or reverse this diminished capacity and enhances ecosystems’ 
contributions to human well-being and systems (MEA, 2005a; 2005d). Albeit there exists a wide 
range of government policies for conservation and protection of the natural environment, these 
policies do not fully consider the functions and services provided by the natural environment, 
thus, buoying the need to consider all derived benefits from ecosystems (Defra6, 2011; MEA, 
2005a; 2005d; 2005f). However, this consideration necessitates the integration of the 
Ecosystem Approach in the principles and practices in countries’ policies and planning 
programmes. The aim of this integration is to use the Ecosystems Approach as a basis to factor 
in considerations of ecosystems and their services, to inform the decision-making stages, thus, 
creating more informed decisions. Consequently, a more informed decision-making process 
should help lead to the development of more sustainable policies and management and 
ultimately, environmental sustainability which is an essential infrastructure for achieving 
Sustainable Development (Defra, 2011; MEA, 2005a; 2005b; 2005d; 2005f). 
                                                             
6Defra- Department for Environment, Food and Rural Affairs 
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1.2 The Research Problem  
The foregoing argument outlines the research problem explored in this thesis, which can be 
summarized as follows. Despite the significant progress made towards ensuring the delivery of 
Sustainable Development, through the development and conceptualization of the Ecosystem 
Approach as well as the advances in Sustainable Development tools, current policy and plan 
options do not mirror this progress (MEA, 2005).  For example, in the United Kingdom, the 
Department for Environment, Food and Rural Affairs (Defra) acknowledged that Government 
policies for protecting the environment are not sufficiently integrated to provide a sustainable 
future, and as such, discerned the need for policy development and implementation to integrate 
the Ecosystem Approach, which enhances and assists policy decision making, to realize 
sustainable patterns of economic and social development by ensuring that the natural 
environment is protected, conserved and enhanced (Defra, 2011). To achieve this, Defra 
established a number of key objectives to be resolved:  
1. Establishing and agreeing what an Ecosystem Approach entails and how it can be used 
to assess ecosystem goods and services at national, regional and local scales. 
2. Understanding how the principles of the Ecosystem Approach can be used in decision 
making at national, regional and local scales which involves exploring the evidence base, 
content and the types of decision-support tools needed to implement the approach, in 
relation to current policy and decision making frameworks. In addition, it involves an 
investigation as to how the Ecosystems Approach would relate to other methods of 
policy development and appraisal (for more, see Haines-Young and Potschin, 2008).  
As a result, a series of research projects (see section 3.7.1) were launched by Defra, which 
conducted investigation at national, regional and sub-regional level, to determine a resolution to 
these objectives.  
1.3 Research Aim  
This research builds on the series of Defra projects in order to understand how the principles of 
the ecosystems approach can be used specifically at the local scale and the types of decision 
support tools and techniques needed to integrate the approach. As a result, the research aims to 
“Embed the Ecosystem Approach in the spatial planning process at local level”. 
1.4 Research Questions and Objectives  
Keeping in line with the objectives outlined by Defra, the overarching research question is 
formulated thus: “How can the Ecosystem Approach be successfully embedded in spatial 
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planning processes? “. However, spatial planning is a broad process conducted at national, 
regional, sub-regional and local scales. It is delivered through the use of several tools, 
techniques and activities, for example, Environmental Impact Assessment (EIA) and Strategic 
Environmental Assessment (SEA), and, as such, an examination of the whole process falls well 
beyond the scope of the research.  As a consequence, several objectives were developed to 
structure the process of the research in order to derive conclusions and make recommendations 
on how to integrate the Ecosystems Approach in spatial planning. In addition, sub-questions 
were outlined for each objective to serve as a guide for the thesis and to focus the research.  
Table 1 outlines the objectives and questions to deriving conclusions and recommendations to 
the research aim.  
 
Objectives Questions 
1. Explore the use of the Ecosystem 
Approach as a basis for considering 
ecosystems and their services in 
environmental assessment.  
 
 What tools and techniques are available 
for use in application of the Ecosystem 
Approach? 
 
2. Examine application of Ecosystem 
Approach at a different scale than applied 
in previous studies and application. This is 
to determine if the lack of integration can 
be attributed to scale 
 
 How have these tools and techniques been 
previously applied to the Ecosystem 
Approach and at what scale?  
 
3. Explore the role of the decision support 
techniques in facilitating embedding 





 At the scale chosen, what tools and 
techniques are available to deliver spatial 
planning and conduct the Ecosystem 
Approach?  
4. At the chosen scale of application, how 
does the Ecosystem Approach facilitate 
environmental considerations in decision-
making? 
5. Explore the application of the Ecosystem 
Approach within tools that aid spatial 
planning in delivering sustainability. This 
should aid in determining the stages with 
the potential for a successful embedding.  
 
 How can the selected tools and techniques 
be applied to ensure that the Ecosystem 
Approach and its underlying concept, 
ecosystem services, are successfully 
embedded in spatial planning? 
 
Table 1: Research Objectives and Questions  
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1.5 Structure of Thesis  
The thesis is structured in four sections (see Figure 4).  Section I outlines the introduction to the 
research and the methodology used to conduct the research.  Chapter 1 is the introductory 
chapter and details the background to this research thesis. It identifies the research problem 
and from there, establishes the questions, aims and objectives of the research and outlines the 
structure of the report.  Chapter 2 establishes the design and methodology of the research. In 
addition, it establishes the originality of the research, collaborating partners, benefits and 
supporting work.  
 
Section II is the literature review for the research. Chapter 3 discusses the Ecosystem Approach 
and Analytical Approach used to conduct assessment in such a manner.  It introduces ecosystem 
services, the global valuation developed by the MEA for assessing sustainability. Chapter 4 
discusses spatial planning and its policy context at national, regional and local level. In addition, 
it identifies certain tools of environmental assessment, namely, Environmental Impact 
Assessment and Strategic Environmental Assessment, which might facilitate in embedding the 
Ecosystem Approach within the spatial planning process. In addition, it gives an overview of 
limitations of these tools with the potential to impede this embedding. Chapter 5 details key 
limitations of the Ecosystem Approach in decision-making which hinder the role of the 
Ecosystem Approach in its role to  provide information in order to ensure environmental 
considerations in the decision making process. In addition, it refines the analytical approach by 
selecting the relevant tasks according to the scale and scope of the research. Furthermore, it 
identifies complementary techniques with the potential to address constraints of both the 
Ecosystem Approach and decision-making process and thus, assigns the appropriate techniques 
to these tasks. Chapter 6 details the selected case study and rationale for choice. The case study 
provides the focus for the application at a local level to enable the research to draw conclusions 
that facilitate the embedding.   
 
Section III outlines the application of the research to the selected case study. It explores how the 
Ecosystem Approach can underpin considerations concerning the role of ecosystem services 
and functions to human systems. Chapter 7 is the application of Network Analysis to the case 
study, conducted to identify and categorize ecosystem services. Chapter 8 analyses stakeholder 
engagement conducted with the relevant stakeholder groups using both conventional and 
alternative engagements methods. Chapter 9 addresses the application of GIS to the local level 
case study to predict trends, analyze impact and uncertainty of key sustainability issues through 




Section IV details the embedding process.  It takes the lesson learned and conclusion from 
application of the selected techniques to the Ecosystem Approach within the case study and 
identifies the stages in the selected tools with the potential to ensure a successful embedding. 
Chapter 10 details the proposed embedding of the Ecosystem Approach within the selected 
tools and spatial planning process.  Subsequently, the embedded tools and the spatial planning 
process are validated by practitioners in related fields to include practical experience and 
knowledge.   
 
Section V provides the results and conclusions of the research. Chapter 11 discusses the findings 




Figure 4: Research Structure Flow Diagram  
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Chapter 2: Research Design and Methodology  
There are several ways of defining research methodology, for instance, some (Checkland, 1999; 
Scholz et al., 2005) define methodology as a conceptualised set of principles of methods and 
procedures developed and elaborated to tackle problems. Similarly, others (Clough and 
Nutbrown, 2007; Kaplan, 1973; Silverman, 2005) suggest that research methodology is the 
choice(s) made when planning and executing research which shape the choice of methods used 
to carry out the research. Despite these variations in research methodology definitions, there is 
the general consensus that it justifies the research process (Clough and Nutbrown, 2007).  On 
the other hand, some authors, for example, Creswell (2009) and Robson (1994) point out that 
conducting research is complicated by the lack of consensus on how to conceptualize and 
conduct the research; rather, it depends on the nature of the research problem, the researcher 
and the target audience, resulting in different approaches to conducting research. Thus, there is 
neither a right nor wrong approach for conducting research (Creswell, 1994; 2009).  
Despite this, there are two parts to conducting research: the focus of the research and the 
question(s) which this focus attempts to answer (Robson, 1994).  The methodology is the way 
the research examines or explores this focus in its attempt to answer these questions, also 
referred to as the research design. Philliber et al. (1980) compare a research design to a 
blueprint for the research that tackles four problems: what questions to study, which data are 
relevant, what data to collect and how to analyze the result. In a similar vein, Creswell (1994) 
argues that the design of a study begins with the selection of a topic and a paradigm which 
encompasses both theories and methods.  Thus, a research design can be defined as the logical 
sequence that connects its empirical data to the initial research questions and, ultimately, the 
conclusions (Manstead and Semin, 1996; 2001; Robson, 1994; Yin, 2003). This chapter provides 
a generic discussion on the different aspects of research and then explains how this generic 
methodology is applied within the context of this thesis to outline the research design, 
methodology and strategy adopted. Thereafter, the chapter discusses selection, application and 
rationale for each of these and how they are applied within the context of the research. 
Applying this general consensus on research design, the research questions (see Chapter 1) 
provide the focus of the research: embedding the Ecosystem Approach in environmental 
/sustainability processes. The literature review refined this focus and set limits to the research; 
it identified key issues necessary to deliver this focus, namely, the tools and techniques 
available to embed Ecosystem Approach in spatial planning. In addition, it developed more 
insightful questions about the research focus. Subsequently, these questions aided in selecting 
the research methods: a mixed method approach that allowed an exploration of the use of these 
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tools and techniques to facilitate embedding the Ecosystem Approach in spatial planning. Past 
literature highlighted similar research into this focus and issues, albeit, their methods and 
application differed from those adopted in the research (see Chapter 3). As a result, the research 
had to justify and explain its use of the selected methods, that is, the research methodology 
(Clough and Nutbrown, 2007).  
Figure 5 below presents a flow chart of the research design, methodology and strategy. It 
illustrates the flow of the research process and highlights the methodology. This starts by 
developing the research design, deciding on the appropriate strategy for the inquiry and, finally, 
choosing the methods to be employed within this strategy. Figure 5 demonstrates and 
establishes the connection between all the components of the research design. Subsequently, 
the rest of this chapter discusses the selection, application and rationale for these choices 
outlined in Figure 5. 
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2.1. Selecting a research design  
There are three types of research design: qualitative, quantitative, and mixed method 
recognised for use in research (Creswell, 1994; 2009; Denscombe, 2007; Robson, 1994). The 
general distinction between these designs is that qualitative designs use words and open- ended 
questions whereas quantitative designs employ numbers and closed ended questions; and, 
finally, mixed methods design incorporates elements of both qualitative and quantitative 
approaches (Creswell, 1994, 2009; Denscombe, 2007).  However, Robson (1994) argues that the 
general principle in research design is that the strategy and methods employed must be 
appropriate to answer the research questions. Similarly, Yin (2003) observes that the main 
purpose of the research design is to help avoid a situation in which the evidence does not 
address the initial research questions. Therefore, this chapter attempts to justify the research 
methodology through an explanation of the rationale behind the use of its strategy and methods. 
It is this rationale that connects the methods and data to the research questions, thus, allowing 
conclusions to be drawn and recommendations made.  
Creswell (2009) argues that the research design is a framework for the research which explains 
the interconnection between philosophical assumptions, strategies of inquiry and methods. 
These philosophical assumptions are the researchers’ view or beliefs that guide their actions 
(Creswell, 2009; Lincoln and Guba, 1990) which, in turn are influenced by the researcher’s area 
of discipline, advisers and the nature of their research.  As a result, Creswell (2009) proposes 
the use of four different types of philosophical assumptions as a guide to selecting a research 
design:   
 Post positivism which represents the traditional form of research. It challenges the 
traditional notion of the absolute knowledge of truth  and is typically seen as the best 
approach for quantitative research( Creswell, 2009; Phillips and Burbules,2000);  
 Constructivism which is seen as the best approach to qualitative research. It addresses 
the process of interaction among individuals and, as such, relies heavily on the research 
participants’ views as it seeks a greater understanding of the world the researcher lives 
and works in (see Berger and Luckmann, 1967; Creswell, 2009; Crotty, 1998; Lincoln 
and Guba, 1985; Mertens, 1998; Neuman, 2000; Schwandt, 2007).   
 Advocacy/participatory which, although, typically associated with qualitative research 
can also be a foundation for quantitative research assumptions. It advocates the use of 
politics in order to develop an action agenda that address specific issues for reform and 
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therefore the focus of the study (Creswell, 2009; Fay, 1987; Heron and Reason, 1997; 
Kemmis and Wilkinson, 1998; Neuman, 2000). 
 Pragmatism which is concerned with what works. It focuses on the research problem 
and in finding a solution to the problem rather than the research methods. As a result, it 
supports application of both qualitative and quantitative methods (mixed methods) in 
order to understand the research problem (Creswell, 2009).   
2.1.1 Application to research 
The research adopts the pragmatic philosophical assumption for several reasons: it is intent 
on finding a solution to the research problem, thus, the focus is removed from the methods. 
Rather, the focus shifts to how the application and integration of the chosen methods can aid in 
developing a recommendation for use as a solution to the problem. Consequently, both 
qualitative and quantitative methods are appropriate to facilitating such a solution.   
2.2 Selecting a research strategy 
A research strategy is a plan, process or approach taken in an enquiry which provides 
instructions for procedures in a research design (Robson, 1999). However, the research strategy 
is the second component in the framework for the research design. It is governed by the 
selected research design as the researcher has to decide on a strategy of enquiry within the 
selected research design (Creswell, 2009). Different types of strategy enquiry, namely, case 
studies, experiments, surveys, archival analysis and history, grounded theory and 
ethnographies (Creswell, 1994; 2009; Denscombe, 2007; Yin, 2003) have been identified, each 
with its own benefits and associated applications (see Blalock, 1961; Bradshaw,1999; 
Boruch,1993; Boruch and  Foley,2000; Campbell et al., 1982; Cooper,1984; Creswell, 2009; 
Robson,1999; Shavelson and Towers(2002) as cited in Yin (2003); Hedrick et al., 1993; Latané 
and Darley,1969; Robson,1999; Spilerman, 1971; Yin,2003).   
 
However, Yin (2003) suggests that the appropriate strategy for application in research should 
be determined through the use of the following conditions7:  
1. The type/form of research question  
2. The investigator’s control over actual behavioural events  
3. The focus on the contemporary as opposed to the historical phenomena. 
                                                             





The research question has been recognized as the most decisive factor governing the 
researcher’s choice in research strategy and methods.  It provides important clues to selecting 
the appropriate strategy in order to arrive at a solution, organizes the research and gives it 
direction and coherence. In addition, it provides a framework for writing up, establishes 
methods and data needed for the research, keeps the researcher focused and finally, delimits 
the project (Campbell et al., 1982, 1992; Hedrick et al., 1993; Robson, 1999; Silverman, 2005; 
Punch, 1998). However, Yin (2003) suggests that the research question, while important, does 
not dwell on specific issues within the research focus or impose limits to the research.  Rather, it 
aids the researcher in choosing the appropriate strategy for the research. As a result, Yin (2003) 
observes that associating interrogative words, such as, how, what, who and why to research 
strategy determines the best strategy to apply to that research. For example, the use of “how” 
and “why” denote exploratory questions which will most likely favour the use of case studies as 
the preferred strategy since they tend to deal with operational links that need to be traced over 
time rather than frequencies or incidents.  
Despite this rationale and the existence of distinctive characteristics of each strategy, Yin (2003) 
acknowledges that there are large overlaps amongst the strategies allowing the researcher a 
range of choices which can be narrowed by the researcher’s control over behavioural events. 
The extent of control over behavioural events creates a distinction in the use of case study, 
historic and experimental strategies (Yin, 2003). Historic strategies are appropriate when the 
researcher has no control and access to behavioural events which is associated with research 
that deal with the dead past where there are no relevant persons to report on events and, as a 
result, the researcher is reliant on documents and artefacts as sources of evidence. On the other 
hand, experiments which give the researcher the ability to manipulate behavioural events 
directly, precisely and systemically, are dedicated to imposing control on variables to measure 
the impact of a particular ingredient or variable(Denscombe, 2003;  Yin , 2003).  
Case studies, in contrast, are typically associated with researches that have a “case” that forms 
the basis of the investigation. Usually, this is an existing project or event rather than being 
artificially generated specifically for the purpose of the research. Yin (1994) stresses that the 
case should be a naturally occurring phenomenon that the researcher has no control over; it 
should exist prior to the research and, will hopefully, continue to exist after the research has 
been conducted. Denscombe (2003) suggests that this strategy works best when the researcher 
wants to carry out an in-depth investigation and provide an explanation that can cope with the 
complexities and subtleties of real life situations. In addition, Yin (2003) recognizes that case 
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study is the appropriate strategy for examining contemporary events whose relevant 
behaviours cannot be manipulated. Whilst possessing several similarities to historical strategy, 
Yin (2003) observes that the case study differs from historical strategy as the case study relies 
on documents, direct observation of the events and interviews of relevant persons as its 
evidence source whilst the historical strategy relies on only documents. Similarly, Denscombe 
(2007) highlights that  the strength of the case study strategy lies in its ability to combine a 
variety of appropriate sources, data and methods for investigating relationships and processes.  
2. 2.1 Selecting the research strategy: application to research   
Applying these guidelines outlined in Yin (2003) for selecting the research strategy, a case study 
strategy was determined to be most appropriate for use in the research.  The use of “how” in the 
research question, favours the use of a case study for exploring the research focus. This can be 
linked to the fact that the research seeks to explain the different techniques and tools that might 
be appropriate to embed ecosystem services in environmental assessment and spatial planning.  
The use of a case study for this research explores contemporary events over which the 
researcher has little or no control.  While the very nature of conducting research presents 
certain challenges, true to Yin’s (2003) observations, there was no control in certain areas of 
this research as several problems were encountered, most especially in confirming the actual 
site for use as case study. Problems encountered affected confirmation of a case study site in the 
designated research area of the Thames Gateway, and included several false starts due to 
projects being scrapped for financial reasons, unhelpful managers, managers leaving with little 
or no notice and busy schedules. The Bridge Development was finally confirmed as this 
research’s case study site late in November, 2008. In addition, it employed direct observation of 
stakeholder engagement, events over which there was little or no control again due to busy 
schedules of all those concerned. Finally, the use of a case study as this research strategy is 
justified by its definition as an empirical study used to investigate phenomena in order to 
provide an in-depth account of events, relationships and processes in a real-life context (see Yin, 
2003; Denscombe, 2007; Robson, 1999).   
2.3 The case study strategy  
Yin (2003) notes that previous case study definitions were frequently related to its application 
to the topic, for example, Schramm (1971) argues that a case study tends to illuminate a 
decision or set of decisions by asking why those decisions were taken, how they were 
implemented and the end results of this decision making (Schramm 1971 as cited in Yin, 2003). 
In addition, Yin (2003) highlights that previous studies have failed to define case study as a 
formal research strategy method with a few exceptions (for more, see Hoaglin et al., 1992). As a 
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result, this research thesis defines a case study as an empirical inquiry that investigates a 
particular phenomenon to provide an in-depth account of events, relationships, or processes 
within a real life context especially when the boundaries between phenomenon and context are 
not clearly evident. The case study strategy relates to the scale and scope of the research 
investigation and does not dictate the methods used in the course of carrying out the research. 
However, this strategy does suggest the use of multiple methods of evidence or data collection 
and is usually aligned with qualitative rather than quantitative methods in practice (for more 
see, Denscombe, 2007; Robson, 1999; Yin, 2003).   
2.3.1 Designing the case study  
Yin (2003) observes that every type of empirical research has an implicit if not explicit design. A 
research design can be defined as a logical plan for getting from “here” to “there” in research; 
where, “here” is the initial question to be answered while “there” is a set of answers about this 
question. This process of getting from “here” to “there” involves a series of steps or processes, 
data collection and analysis which help the researcher to arrive at these conclusions. Therefore, 
these series of steps or processes equate with the research design (Yin, 2003). Likewise, 
Nachmias and Nachmias (1992) define a research design as a plan that guides the researcher 
through the process of collecting, analyzing and interpreting observations. They further 
emphasize that it is the logical proof which allows the researcher to draw inferences concerning 
causal relations among the variables under investigation.  
The main purpose of a research design is to help the researcher collect relevant evidence 
necessary to answer the research questions. Thus, while case studies can include or be limited 
to quantitative evidence, Yin (2003) identifies five components8 to be used as criteria in the 
research designs in order to aid data collection and analysis: 
1. The Research Question: this is viewed as the most important component as it 
influences the choice of strategy and the methods. However, Yin (2003) argues that the 
research question does not identify what to study and, as a result, he identifies the 
research proposition as the second essential component for a case study research design. 
2. Research proposition:  this focuses attention on the key issues to be examined within 
the scope of the research by establishing direction and reflecting on the relevant issues 
to be explored within the scope of the research. In addition, it ensures that only relevant 
data are collected through identification of relevant data sources. However, Yin (2003) 
                                                             




highlights that under certain conditions, usually, exploratory, the research needs to have 
a purpose rather than a proposition.  
3. Unit of Analysis:  this is a way of defining the problem or the case being studied by the 
research. It relates the case study to the fundamental definition of the research question. 
However, the research propositions will still be needed to identify the relevant 
information about the unit of analysis, focus on the key issues and examine the scope of 
the research. Thus, the application of the proposition to the unit of analysis creates and 
ensures a feasible scope for the research (Yin, 2003).  
4.  The logic linking data to its propositions: there are several ways for linking data to 
propositions in the different research strategies. However, this is not well developed in 
case studies compared to its development in experiments. Regardless, as it foreshadows 
data analysis in the research, the research design should lay the foundation for it (Yin, 
2003). 
5. The criteria for interpreting findings: Lincoln and Guba (1985) define interpretation 
as making sense of the data or the lessons learned from the research. Likewise, Creswell 
(2003) states that data analysis involves making sense out of text and image data.  
However, there is no precise way for setting the criteria to interpret research findings; 
rather, these should be dependent on the research methodology (Yin, 2003).  
2.3.2 Designing the case study strategy: application to the research  
This research thesis applies Yin’s (2003) guidelines for designing the case study strategy. The 
research question selected the use of a case study and established the propositions of the 
research. The proposition in this research is akin to the research aim and objectives. This can be 
summarized as making recommendations on how the Ecosystem Approach and its underlying 
concept, ecosystem services, can be embedded in existing environmental assessment tools 
through the use of appropriate techniques. Applying this proposition guide, the key issues in 
this research are:- 
i) the use of ecosystem services to assess sustainability;  
ii) the applicable tools in environmental assessment with the greatest potential to 
embed this concept; and, 
iii) what  techniques  can be used to conduct an Ecosystem Approach as well as ensure a 
successful embedding.  
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Reflecting on these key issues, data collection started by identifying ecosystem services, the 
methods previously used to assess sustainability and the measures currently in place to aid 
sustainability locally and regionally. In addition, the proposition examined the scope of the 
research to determine how much can be examined within the time frame of this study.   
The unit of analysis for the case study in the research is ecosystem services which relates to 
the Ecosystem Approach in the research question.  The case in this research defines ecosystem 
services at a local level rather than at regional or national level. Although daily changes occur at 
this level, it is not captured in regional and national assessments. In addition, this research 
adopts the Ecosystem Approach framework outlined by the Millennium Ecosystem Assessment, 
(2005) and tailors it to the case study. Furthermore, Yin (2003) advises researchers to build on 
previous research and use relevant literature as a guide for defining the case and unit of 
analysis. This research builds on previous studies carried out in the Thames Gateway such as 
the THESAURUS study (Collingwood Environmental Planning, 2009, Defra, 2009a)as well as the 
Millennium Ecosystem Assessment( see Chapters 1 and 3).  
The logic linking data to propositions was established by creating sub-questions that act as a 
guide to deliver the propositions (see Figure 5). In addition, the case study created the focus for 
linking the data to the propositions as it provided the logic in which to explore the data 
application in order to make recommendations.  The sub-questions created are detailed in 
Chapter 1 of this thesis. The final criteria, interpretation, depends on the research methodology 
(Yin, 2003).  This research adopts the use of a mixed method approach to apply these tools to 
the case study, thus, interpretation is based on the findings of this application and the 
conclusions drawn as a result. Lincoln and Guba (1985) define interpretation as making sense of 
the data.  Building on this, the thesis transfers these interpretations to existing tools of 
environmental assessment. It illustrates what stages are endowed with the ability to embed the 
unit of analysis and what tools facilitate this embedding. Finally, it validates this process 
through stakeholder engagement with expert evaluation, thus, making sense of the data and 
arriving at a solution to the research problem.    
2.3.3 Type of case study: single or multiple 
Case study designs are either single or multiple. They can be further categorised into: single-
case holistic, single-case embedded, multiple-case holistic and multiple-case embedded design. 
However, the primary distinction is made between single and multiple case studies. Thus, 
selection depends on which case study type best answers the research question prior to data 
collection (Yin, 2003; 2009). For example, a single case study is usually selected when testing: a 
well formulated theory; a set of clear propositions; to represent extreme cases; and, in 
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revelatory and informative situations (Yin 2003; 2009). In contrast, multiple case studies are 
adopted when the research contains more than one case study and where comparison may be 
the focus. Some authors, for example, Herroitt and Firestone (1983) extol the virtues of a 
multiple case design over single case studies as being more robust and producing more 
compelling evidence. On the other hand, others, for example, Yin (2003; 2009) observes that 
despite these virtues, multiple case studies are time and resource intensive and, as such, are 
well beyond the capacity of an independent researcher. In addition, multiple-case designs 
cannot be applied to rare, critical or revelatory cases by attribute of their definition only (Yin, 
2003; 2009). Alternatively, a single case study may be used as the pilot case in a multiple case 
study. However, it is then regarded as a part of the multiple case studies, rather than a study on 
its own (Yin, 2003; 2009).  
Consequently, selection of a case study design is based on which design best answers the 
research questions prior to data collection.  For instance, single case studies are best used to 
represent a critical case that aims to challenge, confirm or extend a well formulated theory with 
a clear set of propositions in order to make a significant contribution to knowledge (Yin, 2003; 
2009). However, whether single or multiple, a case study that incorporates more than one unit 
or subunits of analysis, is known as an embedded case study while a case study incorporating 
only one unit of analysis is a holistic case study (Yin, 2003; 2009). These subunits within a single 
case study add significant opportunities for extensive analysis and enhancing insights in the 
single case study.  However, there is the potential for a shift in orientation and nature of the case 
study if too much attention is focused on its subunits.  
2.3.4 Application to research: selecting a case study type  
The research employed the use of a single case study as it aims to explore whether the 
Ecosystem Approach can be successfully applied and embedded in environmental assessment 
and spatial planning. However, the harsh reality is that confirming a case study for use in an 
independent research project can be an excruciatingly difficult process. This was highlighted 
through a number of false starts as well as the potential but unconfirmed case studies 
experienced during the course of the research. In addition, the use of multiple case studies in 
this area would be beyond the scope of this research as it is likely to necessitate multiple 
partners and more resources. On the other hand, the use of a single case study in the research 
enabled the role of the selected techniques to be observed in facilitating embedding of the 
Ecosystem Approach. Subsequently, the conclusions drawn from the application of the 
techniques to the case study were transferred to the selected environment assessment tools and 
used to determine the best stages to ensure a successful embedding.    
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This single case study was further identified to be an embedded case study. A sub-question of 
the research enquires into the scale at which previous application of the Ecosystem Approach 
had been conducted. Literature review revealed that most previous applications of the 
Ecosystem Approach had been conducted at all scales of government: global, national and 
regional, except local level, which had experienced little or no previous application (see 
Chapters 3 and 5).  Thus, the use of a strategically located local level case study was adopted. 
This case study, the Bridge Development, is located in the Thames Gateway which is the site of 
the largest urban regeneration in the United Kingdom. Thus, its use presented an embedded 
local level case study which explored ecosystem services at a local scale whilst referring to the 
policies and decisions made at regional and national level (see Chapter 6).   
2.4 Research Methods 
There are several arguments on the best methods for data collection and analysis. For example, 
Robson (1999) argues that data collection methods are sometimes linked to the particular 
research methodology or strategy. On the other hand, a number of authors (see Blalock, 1961; 
Bradshaw, 1999; Boruch, 1993; Boruch and Foley, 2000; Campbell et al., 1982; Cooper, 1984; 
Hedrick et al., 1993; Latané and Darley, 1969; Spilerman, 1971; Yin, 2003) suggest that the use 
of a particular technique or method is dependent on the research methodology and outline the 
different reasons for the application of each method.  However, Silverman (2005) recognizes 
that these techniques are neither true nor false. Rather, their use in the research depends on 
how they fit with the research topic, question, methodologies and any hypothesis being tested.  
The mixed method research focuses on collecting, analyzing and mixing both quantitative and 
qualitative data in order to provide a better understanding of the research problem (Creswell, 
2009; Creswell and Plano Clark, 2007). This approach is based on the term ‘triangulation’, which 
supports the idea of combining methodologies in research. This is done under the assumption 
that the use of multiple methods of data collection and analysis will help neutralize any bias in 
data sources and analysis (Creswell, 2009; Denzin, 1978; Jick, 1979; Tashakkori and Teddlie, 
1998). The use of this approach in research has garnered support over the years from several 
authors (Brewer and Hunter, 1989; Creswell, 2003; Cresswell and Plano Clark, 2007; 
Denscombe, 2003; Denzin, 1978; Gorard and Taylor, 2004; Greene et al., 1989; Johnson and 
Onwuegbuzie, 2004; Jick, 1979; Tashakkori and Teddlie, 1998; 2003) for several reasons. The 
use of triangulation serves to neutralize or reduce bias in data sources and analysis, seeks 
convergence of results as well as the emergence of fresh perspectives and contradictions. In 
addition, the use of triangulation expands the scope of the research as it adds scope and breadth. 
Furthermore, the findings from one method inform another method, thus, ensuring the use of 
complementary methods.   
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However, Denscombe (2003) cautions that using a mixed method approach does not imply or 
advocate a careless mixture of methods. Rather, there should be clear rationale and benefits for 
using the methods. Although a mixed method approach allows the researcher to combine 
multiple methods of data collection and analysis, various sources (Creswell, 2003; Denscombe, 
2003; Jick, 1979) highlight that this combination can also be within methods using different 
types of quantitative or qualitative data collection, for example, the use of both survey and 
experiments, or between methods, that is, using both qualitative and quantitative methods 
(Grant and Fine, 1992).  This research employs a mixed method approach as it combines 
multiple methods of data collection and analysis, both qualitative and quantitative. In addition, 
it employs a mixed method approach within the methods (techniques) through the use of 
different types of data and sources, for example, the use of both surveys and interviews for data 
collection during stakeholder engagement (see Chapter 8).  
2.4.1 Application to research: rationale for using the mixed method 
approach  and application  
The rationale for adopting a mixed method approach in the research was based on its ability to 
permit triangulation. This allowed the research problem to be viewed from different 
perspectives, qualitatively and quantitatively, in order to facilitate a better understanding. 
Further rationale for use of the mixed methods approach relates to its ability to develop 
valuable research instruments by applying data from one method to improve the validity of 
another method and the resulting data; introduce new methods specifically to address a 
research issue that arises from the findings produced by the initial method; and,  finally, to 
address different but complementary questions in research and employ relevant methods for 
alternative tasks(for more see, Creswell, 2003; Denscombe, 2003; Robson, 1999). 
Adopting a mixed methods approach within the research ensured the use of complementary 
methods which informed one another and improved the accuracy of findings. These methods 
produced complementary data which were used as a platform to introduce alternative methods.  
Subsequently, the alternative method was used to analyze the data produced from the initial 
one, thereby, building on what had been learned and improving the accuracy of findings. For 
example, Network Analysis was employed to create an initial typology of ecosystems services in 
the case study area. This initial typology was then used to inform the stakeholder engagement. 
In turn, stakeholder engagement was conducted to refine this initial typology and identify key 
sustainability issues (see Chapters 7 and 8). In addition, the findings from initial methods were 
explored through application in the new methods. For instance, the refined typology from 
Network Analysis was inputted into the Geographical Information Systems (GIS) to create 
ecosystem services maps of the case study in order to explore the impacts of the sustainability 
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issues identified through stakeholder engagements, thus, adding value and originality to the 
research (see Chapters 7, 8 and 9).  
 
Various authors (Creswell and Plano Clark, 2007; Denzin, 1970; Denscombe, 2007) observe that 
combining methods in research helps offset any inherent weakness or bias through the use of a 
combination of methods that compensate for each other’s weaknesses. It allows the researcher 
to exploit a particular method’s strengths while avoiding the pitfalls of its weaknesses, for 
example, employing the use of both social networking site, Facebook, and surveys to refine 
typology of ecosystem services and highlight sustainability issues within the research (see 
Chapter 9). In addition, Collins (2006) and Denscombe (2003) observe that a mixed method 
approach aids in identifying the relevant participant to the research using the information from 
the initial method as a selection criterion for the participant; the relevant stakeholders for the 
engagement process were identified with the use of Network Analysis (see Chapters 7 and 8).  
Furthermore, Robson (1999) observes that this method of research focuses on the use of 
different methods for alternative tasks; the research applied its chosen tools to carry out the 
relevant tasks outlined in the analytical approach of the MEA (2005) (see Chapters 3 and 5).  
2.4.2 Selecting and implementing a mixed method design 
 Creswell and Plano Clark (2007) observe that there are four categories of mixed method 
designs: triangulation, embedded, explanatory and exploratory; and recommend selecting one 
of the mixed method research designs that matches the research design, problem and question. 
Selecting the mixed method design provides a framework which guides the research methods’ 
implementation, and as such, makes the research more manageable, simpler to describe and 
implement. However, there are several factors that influence selecting a mixed method design, 
for example, funding, duration of research, manpower: whether conducted by a single 
researcher or team, timing, weighting and mixing (see Creswell, 2009; Creswell and Plano Clark, 
2007; Morgan, 1998; Morse, 1991). Subsequently, there are six possible combinations for 
implementing a mixed method design:  
 Sequential explanatory which occurs in two phases: collection and analysis of 
quantitative data, followed by collection and analysis of qualitative data that builds on 
the results on the initial quantitative data (Creswell, 2009; Creswell and Plano Clark, 
2007). 
 Sequential exploratory is also a two phase strategy but involves collecting and analyzing 
qualitative data followed by quantitative data collection and analysis. Thus, it builds on 
the results of the qualitative phase (Creswell, 2009; Creswell and Plano Clark, 2007). 
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 Sequential transformative, which is a two phase design that adopts a theoretical 
perspective as a guide. Thus, it enables the research to voice diverse perspectives, act as 
better advocate for participants and to better understand the change to a phenomenon 
or process arising from the research (Creswell, 2009; Creswell and Plano Clark, 2007). 
 Concurrent triangulation is a one phased strategy where one method is used to offset 
any inherent weakness in the other method. Here, data types are collected concurrently 
and compared to determine if there are any convergences, differences or combination 
(Creswell, 2009; Creswell and Plano Clark, 2007). 
 Concurrent embedded where both data types are collected simultaneously; it has a 
primary method that guides the research and a secondary database that provides 
support in the research process (Creswell, 2009; Creswell and Plano Clark, 2007).   
 Concurrent transformative occurs through concurrent collection of both data type. It is 
guided by a specific theoretical perspective, and reflected in the research purposes or 
questions and forms the main consideration in the methodology (Creswell, 2009; 
Creswell and Plano Clark, 2007).   
2.4.3 Application to Research: Selecting and Applying a Mixed Method 
Design  
A sequential exploratory mixed method design (see Creswell, 2009) was adopted for 
application to the research.  The research was conducted in two phases:  
 Phase 1 which involved collecting and analyzing data for the qualitative methods, 
Network Analysis and stakeholder engagement.  
 Phase 2 which involved collecting and analyzing data for the quantitative method, 
Geographic Information Systems (GIS), building on the results of the qualitative phase. 
The timing factor (see Creswell, 2009; Creswell and Plano Clark, 2007; Greene et al., 1989; 
Morgan, 1998; Morse, 1991) had a significant influence on the practical phasing in the research. 
For example, severe delays were experienced due to the scheduling conflicts of relevant 
stakeholders. As a result, both qualitative and quantitative data were collected and analyzed 
simultaneously when the opportunity presented itself. Data mixing occurred via the research 
question which enquires about the tools with the potential to successfully embed ecosystem 
services in environmental assessment processes. In addition, data mixing occurred by using 
quantitative data and results as an aid in interpreting qualitative findings. For example, using 
GIS to explore two of the key sustainability issues identified during stakeholder engagement and 
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to create ecosystem services maps from the typologies derived through the use of both Network 
Analysis and stakeholder engagement. Furthermore, in keeping with the pragmatic worldview 
adopted at the start of the research, equal weighting was afforded to all the tools and techniques 
especially since they were identified as complementary to one another. Finally, interpretation 




SECTION II: Literature Review  
This section gives the background to this research.  Chapter 3 discusses the Ecosystem 
Approach. It defines the Ecosystem Approach and its underlying principle, ecosystem services. 
In addition, it establishes the rationale for this assessment and, finally, and sets a logical 
structure, an Analytical Approach, for conducting an Ecosystem Approach themed assessment.   
Chapter 4 examines the planning system in England. It explores the tools and processes used to 
deliver spatial planning in order to identify where the Ecosystem Approach might be 
successfully embedded.  
Chapter 5 identifies the limitations of the Ecosystem Approach and the decision-making process. 
Subsequently, it identifies techniques capable of addressing these constraints whilst 
simultaneously conducting the tasks required of an Ecosystem Approach assessment. .  
Chapter 6 gives insight to the case study. It details the history of the case study area as well as 
the case study. In addition, it outlines the rationale for the use of the case study within the 
research.   
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Chapter 3: The Ecosystem Approach  
There have been several methodologies developed for ecosystem valuation, for example, see 
Braden and  Kolstad (1991); Binghman et al. (1995); Costanza (1997); Costanza et al.(1997); 
Daily(1997); Dixon et al. (1994); Farber et al.(2002); Freeman III, (1993); Hannemann 
(1991;1992); Helliwell (1969); Howarth and Farber (2002); Hufschmidt et al. (1983);  Limburg 
et al. (2002); MEA (2005); Pearce and  Warford (1993); Shogren and Hayes (1997); Villa et 
al.( 2002); Wilson and Carpenter (1999). However, valuation of ecosystems remains a source of 
controversy to both academics and practitioners alike.  Despite these developments and 
applications of numerous valuation methodologies, over a third of the world’s ecosystems are 
threatened and face extinction (MEA, 2005). This controversy has been attributed to several 
reasons including the disparity of use, values and views and different schools of thought and 
cultural conceptions, which makes it difficult to have a uniform approach or assessment to 
conduct environmental assessments for Sustainable Development.  In addition, Binghman et al. 
(1995) highlight that ecosystems have important structural and functional attributes which 
affect their use and inadvertently their value, and as such, once a decision has been made to 
choose one function over another, this automatically confers priority to the chosen function. 
Subsequently, this creates a trade-off between functions as one function is diminished or lost in 
order to deliver the chosen function (Costanza, 1999; Farber et al., 2002).  
Due in part to the utilitarian basis of most valuation methodologies, a common constraint that 
has been recognized amongst these methodologies is their inability and difficulty in measuring 
utility directly.  As a result, money, a common metric and universal language (Bell and Morse, 
2003) understood and recognized all over the world, has been adopted to express the various 
forms of ecosystem utility. However, the use of monetary valuation is often tailored to certain 
functions of the ecosystem responsible for producing ecosystem goods, such as, food, timber 
and clean water. In contrast, other essential functions, for example, carbon sink, flood storage 
and oxygen production through photosynthesis, are often overlooked and ignored as most of 
these methodologies are incapable of capturing these functions. In addition, ecosystem 
functions, excluding those responsible for producing ecosystem goods, are regarded as free 
services with no price attached. Therefore, they are regarded as having no monetary value. 
However, the Ecosystem Approach, developed by the MEA (2005) introduced a new valuation 
methodology that assesses all ecosystem functions and establishes a universal valuation for 
ecosystems. This chapter introduces the conceptual framework for the Ecosystem Approach, the 
classification of ecosystem benefits, the drivers of change and the analytical approach outlined 
by the MEA (2005) for conducting an Ecosystems Approach themed assessment.  
52 
 
3.1 Conceptual Framework  
The Ecosystem Approach explores the relationships between human well-being, drivers of 
change, and ecosystem services and emphasizes the pivotal role of ecosystems in sustaining 
human systems and achieving Sustainable Development (see Figure 6).  An ecosystem consists 
of a “dynamic complex of communities of living organisms and the non-living environment in 
which they interact as a functional unit” (Rio Declaration on Environment and Development, 
1992).  However, various sources (Berstein, 1981; Bocksteal et al., 1995; Limburg et al., 2002; 
Marten, 2001; MEA, 2005) argue that while humans are obviously a community of living 
organisms that make up an ecosystem and are utterly dependent on the other living and non-
living organisms that form the ecosystem for survival and well-being. However, they are often 
regarded as separate entities in ecosystems. Subsequently, this regard for humans as separate 
entities overlooks the pivotal role ecosystems play in human survival and well-being. In 
addition, the interactions between human systems and ecosystems are also overlooked and 
down played. This oversight of the human role in ecosystems is often attributed to that fact that 
these interactions are complex, occur through a variety of ways and have multiple influencing 
factors, thus, the difficulty in  their understanding, characterization  and analysis (for more,  see 
Bockstael et al., 1995; Daly, 1997; Limburg et al., 2002; Marten, 2001).  
 
Figure 6: Conceptual Framework for the Ecosystem Approach (Source: MEA, 2005f) 
The MEA (2005) postulates that adopting human well-being as the focal point in a sustainability 
assessment ensures that these complex links and interdependencies between human systems 
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and ecosystems are recognized and analyzed, thus, establishing a prerequisite for assessment.  
Consequently, this conceptual framework, the Ecosystem Approach, provides a logical structure 
for evaluation as it addresses all these components and examines the factors that influence and 
bring about changes (drivers of change) to ecosystem’s processes and functions. The rationale 
here is that a more adept evaluation encompassing human well-being, drivers of change and 
ecosystem benefits, creates a better understanding of the interdependencies of human systems 
and ecosystems. Consequently, this increased understanding improves the decision-making 
process and subsequent implementation of sustainability principles (MEA, 2005). In addition, 
the Ecosystem Approach deviates from conventional methods of assessing and mitigating the 
environmental impacts of decisions as it attempts to remove the distortion of monetary 
valuation in existing approaches. Rather it adopts the actual benefits derived from the 
environment, ecosystem services, as the unit of valuation in order to capture all ecosystem 
functions and processes (MEA, 2005). As the unit of valuation, these benefits attempt to 
establish the links and interactions between human well-being, ecosystems and drivers of 
change. However, these benefits need to be identified and categorized in a manner that captures 
all potential ecosystems benefits.   
3.3 Classification of ecosystem benefits: generic typology of ecosystem 
services 
Ecosystems create certain benefits or services, essential for the daily functioning of humans and 
economies which are known as ecosystem services (see Figure 7) (Costanza et al., 1997; Daily 
et al, 1997; deGroot et al., 2002; MEA, 2005).  Ecosystems services are the conditions and 
processes through which natural ecosystems and the species that make up these ecosystems, 
sustain and fulfil human life. They are responsible for maintaining biodiversity and are essential in 
the production of ecosystem goods and include food, forage timber, biomass fuels, natural fibre and 
pharmaceuticals and their precursors (see Figure7) (Daily, 1997; MEA, 2005).  However, due to 
the difficulty in distinguishing between ecosystem goods and services, several sources 
(Costanza et al., 1997; Daily, 1997; deGroot et al., 2002; Ranganathan et al., 2008) suggested the 
use of the term, ecosystem services, as an umbrella of these benefits, both goods and services, 




Figure 7: Examples of ecosystems and their services (Source: MEA, 2005g). 
 
The MEA (2005) highlights that in the past, ecosystem services were and have been categorized 
in a variety of ways. For example, the functional categorization described by deGroot et al. 
(2002); the organizational categorization outlined by Norberg (1999); and, the descriptive 
categorization suggested by Moberg and Folke (1999). The MEA (2005) adopted the functional 
categorization outlined by deGroot et al. (2002) in order to develop a generic typology of 
ecosystem services (see Figure 8). Subsequently, these benefits were classified into four 
categories under this categorization. These categories are:  
1. Provisioning Services: are the products obtained from ecosystems. They include food, 
fresh water, fibre and fuel as well as ornamental resources, such as, animal skins, shells 
and flowers, and genetic resource (see Figure 8). 
2. Regulating Services: are the benefits obtained from the regulation of ecosystems 
processes which include air quality maintenance, climate regulation and disease 
regulation (see Figure 8). 
3. Cultural Services: are the non-material benefits obtained from ecosystems through 
spiritual enrichment, cognitive development, reflection, recreation, and aesthetic 
experiences, for example, cultural heritage values. Cultural services are the most varied 
as they are usually associated with human values, behaviour, institutions and patterns of 
social, economic and political organization(see Figure 8). 
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4. Supporting Services: are the services necessary to produce all the other services. Their 
impacts are usually indirect and occur over a long period of time. Examples include soil 
formation services and production of oxygen gas (see Figure 8).  
 
 
Figure 8: Generic Typology of Ecosystem Services (Source: MEA, 2005a). 
3.3 Drivers of Change  
Any natural or human induced factor that causes changes in ecosystems and their services are 
known as drivers of change. They can be classified into direct and indirect drivers of change. 
Direct drivers are natural or human factors that can be identified and measured to varying 
degrees as they unequivocally influence ecosystem processes. Direct drivers are either physical 
or biological, for example, climate change, plant nutrient use, land conversion, disease and the 
introduction of foreign species (MEA, 2005a; MEA, 2005b). On the other hand, indirect drivers 
of change are factors of change that operate more diffusely, usually by altering direct drivers. 
They include demographics, economics, science and technology, cultural and religious and 
socio-political factors. Indirect drivers are difficult to identify directly. However, their influence 
can be established through an understanding of their effects on direct drivers.  
 
The MEA (2005) calls for the recognition of these drivers of change of ecosystem services, 
especially in the design and development of policy interventions and frameworks. Drivers of 
change determine the effectiveness of policies, frameworks and interventions by enhancing 
positive impacts whilst minimizing negative impacts. On the other hand, several drivers of 
change are widely established and used in assessment. However, often only global drivers of 
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change are used in these assessments, thus, omitting regional and local drivers of change. Some 
authors, (MEA,2005; Ranganathan et al., 2008) argue that this is a huge omission, as most 
drivers of change and associated impacts vary according to spatial and temporal scales and are 
affected by a myriad of activities. In addition, global drivers are slow and are the cumulative 
effects of regional and local drivers, thus, establishing the need to assess drivers at local and 
regional levels in order to capture their effects on ecosystem services (MEA, 2005a; MEA, 2005b, 
MEA, 2005c). 
3.4.1 Land-use as a direct driver of ecosystem services 
The term “land-use” has been suggested to denote human employment of land including 
settlement, cultivation, pasture and rangeland (Turner and Meyer, 1991). Alternatively, “land-
cover” is a reflection of the outward appearance of land-use (Turner and Meyer, 1994). The 
MEA (2005a) establishes change in land-use and land cover as a direct driver of change. In 
addition, they were determined to be the highest occurring driver of change especially at local 
level. Land-use received increased recognition when it was determined as a critical factor 
mediating between socioeconomic, political, cultural behaviour and global environmental 
changes (IGBP, 1998; MEA, 2005a; NRC, 1990; ISSC, 1990). With this recognition came the 
realisation of the interdependencies between the human systems and ecological systems’ 
processes and how changes within these systems affect these interdependencies (Rayner et al., 
1994). 
Change in land-use is a shift from an existing land-use or state to a different use or an 
intensification of an existing land-use or state, usually arising from human activities.  Such a 
shift produces an alteration in the mix of ecosystem services provided by the land, thus, 
denoting the role of change of land-use as a direct driver of ecosystem change (MEA, 2005; 
Sachs, 2008; Turner and Meyer, 1994). As a direct driver of change for ecosystem services, land-
use change affects an ecosystem’s ability to produce and deliver these services. These impacts 
are often manifested as a reduction of quantity or quality, as a result of the interdependencies 
that exist between ecosystem services and their interactions through trade-offs. For example, 
clearing a forest for agriculture reduces the biodiversity of the area and quality of clean water as 
a result of agricultural pesticides. However, food production is increased through this land-use 
change. In addition, certain ecosystem services, such as, supporting services, exist regardless of 
land-use, but their capacity is influenced by land-use.  For example, where the land-use is 
provisioning (housing or food production), the supporting service, of the area might be reduced 
but not eliminated (MEA, 2005a; MEA, 2005b, MEA, 2005c).    
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3.4.2 Interaction between drivers: linking land-use to indirect drivers of 
change 
Land-use changes are mediated by other driving factors, such as, economic opportunities, 
change in governance, markets, policies and institutional factors which are described as indirect 
drivers of change (Bretherton et al., 1994; Lambin et al., 2001; MEA, 2005a; MEA, 2005b, MEA, 
2005c; Turner and Meyer, 1994).  Thus, the ecosystem changes effected by land-use change are 
often the actions that arise as a result of these indirect drivers of change. For example, 
demographics increase the demand for housing and other infrastructure, which in turn results 
in the clearing of forests and agricultural land to create cities and towns, thus, impacting on 
ecosystems. However, land-use change also occurs as a result of responses to economic 
opportunities driven by socio-political drivers (MEA, 2005; Sachs, 2008).   
3.4.3 The role of decision-makers in influencing drivers of ecosystem 
change 
Decisions affecting drivers of ecosystem change are made at three levels of organization: local, 
regional and global. The resulting actions from decision-making at any of these levels of 
organization elicit changes in ecosystem services. Thus, decision makers have the potential to 
affect the condition of the ecosystem and their resultant services, hence, their role as a driver of 
change. Rayner et al. (1994) illustrate the relationship between ecosystem services and the 
decision-making process through the use of a schematic diagram. It starts by translating general 
human needs and wants into land-use changes. Subsequently, it illustrates the resultant impacts 
or influence on ecosystem services, for instance, regional air quality or global climate (see 
Figure 9). 
 
Figure 9: Land-use schematic framework (Source: Rayner et al, 1994). 
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There are three components of analysis in the land-use diagram. These are the basic drivers of 
land-use; understanding of human decision systems and natural processes; and, the impacts of 
the decision-making on these natural processes (see Figure 9). Human aspirations and 
population are identified as the basic drivers of land-use change. However, McNeill et al. (1994) 
argue that drivers of land-use change are endless, but can be classified into four major 
categories, namely, economic, political, demographic and environmental. On the other hand, the 
MEA (2005a; MEA, 2005b) classifies the drivers of change under six categories which include 
culture, science and technology, economic, political, demography and environmental.  Rayner et 
al. (1994) suggest that the decision-making process acts as the mediator between these drivers 
of land-use change and biogeochemical processes, emphasizing the importance of 
understanding the impacts of decision making on ecosystem processes.  Decision-making is 
conducted at global, national and local level.  At each level, there are different institutions and 
decision-makers that bear the responsibility for this process, each with their respective views, 
values and agenda. Subsequently, the resulting actions from decision-making elicit changes in 
ecosystem services that affect the condition of the ecosystem and its resultant services (MEA, 
2005; Ranganathan et al., 2008; Rayner et al., 1994; Rogers et al., 2008; Vincente and Partidario, 
2006). 
3.5 Scale of Assessment  
The characteristic scale of a process describes its typical extent or duration of impact. It is 
defined in terms of space (spatial) and time (temporal) (MEA, 2005a). Scale is important in 
assessing sustainability. Both ecosystems and human systems operate at a wide range of scales.  
At each scale, there are various driving forces that affect the nature and sensitivity of these 
systems, resulting in different outcomes at the different scales (MEA, 2005a). The capacity of 
ecosystems to produce and deliver services is dependent on processes that function at different 
and often overlapping spatial and temporal scales. However, Limburg et al. (2002) discern that 
there are no scaling rules to quantify and describe production and delivery of ecosystem 
services. Contrary to this, the MEA (2005a) observes that processes that operate at a particular 
scale are typically related to processes at other scales. Similarly, Turner et al. (1990) suggest 
that land-use at a local scale results from local institutions and actions that are shaped by 
national policy frameworks and global economic markets (see Figures 6 and 10). In addition, 
local action may add up as either cumulative or systematic changes at larger scales, for example, 
species extinction and effects on emissions on ozone-depleting gases on the stratosphere, 
respectively. Despite this, it has been observed that ecosystem services are actually delivered at 
a local scale as a result of the direct interactions that occur between human systems and 




Figure 10: Scales of Assessment (Source: MEA, 2005a). 
 
The MEA (2005a) acknowledges that while it is easier to assess ecosystem services at certain 
scales, the scale used in conducting assessments ought to be explicit and strive to establish the 
baseline against which future changes should be made. The rationalization behind this is that 
adopting a particular scale will limit the type of problems to be addressed in the assessment, the 
modes of explanation allowed, and the generalization that are likely to be used in analysis (MEA, 
2005a). In addition, the scale of an assessment is closely connected with where, how and by 
whom decisions are made regarding the use of ecosystem services, as it is often challenging to 
determine the actual property rights over ecosystems and certain resources (MEA,2005a; MEA, 
2005b; MEA, 2005d; MEA, 2005e; Palsson, 1991 as cited in Berkes and Folkes,1998). 
Furthermore, spatial and temporal elements also influence people’s understanding of ecosystem 
services and their link to sustainability (Bell and Morse, 2001).   
3.8 Previous studies: building on application and recommendations 
In the United Kingdom, the governing body responsible for policy and regulations on the 
environment, food and rural affairs, Defra, launched its Natural Environment Policy Research 
Programme. This programme was undertaken to explore the potential for incorporating the 
Ecosystem Approach into policy frameworks; ways to incorporate this approach; and, 
implementation measures for the framework (for more, see Defra, 20099). This programme was 
carried out in two phases. Phase I (2004-2006) which was carried out to explore the evidence 





base and provide a rationale for conducting an Ecosystem Approach while Phase II (2006-2008) 
was conducted to explore the theoretical application of the Ecosystem Approach to policy and 
decision making (see Defra, 2009). These phases were conducted through a series of case 
studies and projects, for example, Ashworth et al.(2008); Blogg et al. (2007); Collingwood 
Environmental Planning (2008); Haines-Young and Potschin (2007); and, Mace et al.(2009).  
This section briefly discusses a few of these projects carried out as part of the programme, and 
on which this research builds.   
3.8.1 England’s terrestrial ecosystem services and the rationale for an 
Ecosystem based Approach 
This study was conducted to establish and understand the relevance of the Ecosystem Approach 
to policy making in England. It examined how the Ecosystem Approach could be employed to 
better manage England’s ecosystem services as well as the possibility of assessing the state and 
trends of England’s major terrestrial and freshwater ecosystem services based on the evidence 
currently available. Its methodology applied three perspectives to conduct assessments of 
existing ecosystem services in England. First, was a habitats perspective, based on the 
framework of the Biodiversity Action Plan (BAP) Broad and Priority Habitats and the different 
services associated with those habitats in the framework. The second was a services perspective 
that applied the MEA’s categories of services and habitats to understand ecological processes 
and their services. Finally, the study explored the use of a place-based perspective. This 
perspective was concerned with geographical areas and encouraged people to think about the 
relationships between the services in an area and any changes.  
 
The findings of this report highlight the difficulty of using the habitats perspective as it failed to 
build a clear picture of the supply of ecosystem services. On the other hand, the findings of the 
report extol the value of the services perspectives. It highlights the use of the Ecosystem 
Approach as a valuable tool in decision-making, especially its ability to address several issues 
affecting ecosystem services that have been ignored or left unresolved in the past.  In addition, it 
suggests the use of a place-based perspective to better identify ecosystem services, multi-
functionality characteristics of these services and any trade-offs that might arise in the 
evaluation of management or policy strategy that affect these services and the ecosystem’s 
ability to provide them (Haines-Young and Potschin, 2007). This research thesis builds on the 
relevance of the Ecosystem Approach to policy making, through its aim of building a framework 
that incorporates ecosystem services in environmental assessments.  
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3.8.2 Case study to develop tools and methodologies to deliver an 
Ecosystem Based Approach - Thames Gateway Green Grids  
This case study, known by its acronym as the THESAURUS 10project was carried out by 
Collingwood Environmental Planning (CEP) and the Geodata Institute, Southampton. The aim 
was to “evaluate the value and appropriateness for adopting an ecosystem service approach 
within an existing land-use planning framework using a range of decision support tools, namely, 
Network Analysis, Geographical Information Systems (GIS) and STELLA modelling in order to 
conduct an assessment of the types of ecosystem services in an area undergoing extensive 
urban regeneration”(CEP, 2008). In addition, it examined how ecosystem services can be 
evaluated within the current land-use planning and decision making framework. The focus of 
the project was on the green grid initiative in Kent Thameside, an important development area 
in the Thames Gateway urban regeneration (see Chapter 6). A pilot study was conducted on 
Dartford Marshes to determine data availability and applicability as well as to inform further 
selection of case studies which were subsequently conducted at a strategic level focusing on the 
Kent Thameside Green Grid in Ebbsfleet and Gravesham (local level).  
Key findings from the study highlight the usefulness of Network Analysis and GIS as practical 
tools to facilitate understanding of ecosystems services and the relationship between these 
services. In addition, it was observed that local level data are often too coarse for use in GIS or to 
capture the heterogeneous nature of an area. However, these data gaps can be filled by 
combining Network Analysis and public participation. Network Analysis was used to relate the 
uses of local space to ecosystem services, hence, its usefulness as a tool to understand the 
relationship between spatial units and ecosystem services.  Public participation was employed 
to identify benefits and develop the typology. In addition, the study suggests the usefulness of 
the ecosystem typology to facilitate “ecosystem services” thinking with the aim of integrating 
the Ecosystem Approach into planning and management of local green space and Spatial 
Planning (CEP, 2008). This research thesis builds on the some of the initial work done by the 
THESAURUS project. It employs the use of Network Analysis and public participation to develop 
an ecosystem service typology within its case study. In addition, the research focuses on the 
Bridge Development, one of the key development projects in Kent Thameside.  Furthermore, it 
employs the use of GIS at a local level to develop ecosystem service maps of the case study area 
in order to visualize the impacts of the development on the ecosystem services of the local area.   
                                                             
10 THESAURUS-  Thames Gateway Ecosystem Services Assessment Using Green Grids and Decision Support Tools for 
Sustainability(2006-2008)  http://www.cep.co.uk/Thesaurus.htm 
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3.8.3 Case study to develop tools and methodologies to deliver an 
Ecosystem Approach - Heysham to M6 Link  
This study was conducted to review how the current planning process, in particular, 
Environmental Impact Assessment (EIA), is equipped to deliver the Ecosystem Approach. This 
review used the guidelines published by the Convention on Biological Diversity (CBD) to 
identify twelve tasks it deemed essential to adopting the Ecosystem Approach. This review was 
conducted using the Heysham to M6 link as the case study context for examining these 
guidelines. The aim was to address the strengths and weaknesses of the EIA process and to 
identify tools and methodologies that can be used to rectify these weaknesses as well as other 
gaps identified from the research.  
The findings from the project recommend a decision to adopt the Ecosystem Approach within 
the EIA process as it has a clear strategy and commitment towards an integrated management 
of resources, thus, promoting conservation and Sustainable Development.  However, it 
emphasizes that in order to adopt the Ecosystem Approach within EIA there has to be a better 
understanding of ecosystem health, function, thresholds and the limits affecting the thresholds. 
In addition, it recommends making the connection between quality of life and ecosystem 
services to bridge the gap between ecosystem services and stakeholder’s values and attitude 
towards the environment. Furthermore, it points out that the current approach to EIA is too 
‘’reductionist’’ as it focuses mostly on protected species and, as a result, bases its definition of 
boundaries and spatial and temporal scales of the assessment on this. Finally, it criticises the 
current EIA approach that struggles to understand non-monetary values of ecosystems services 
especially if not associated with a “conservation tag”, for example, open space, even though it 
also provides leisure, aesthetic, education and recreational services to the local community 
(Ashworth et al., 2007).  
This research thesis builds on the recommendations of this project as it explores ecosystem 
services at a local level and examines the use of decision support tools and techniques to 
educate and inform stakeholders. In addition, the research explores the use of a decision 
support technique, Geographic Information Systems (GIS), to map and quantify ecosystem 
services. Furthermore, it examines the use of Network Analysis and stakeholder engagement to 
establish a link between ecosystem services and human well-being in order to bridge the gap 
between ecosystem services and stakeholders’ values and attitude towards the environment.  
3.8.4 Other Relevant Research  
This research builds on the use of visualization techniques - Geographical Information Systems 
and Multi- Agent Systems - to facilitate stakeholders’ understanding of sustainability issues; to 
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communicate how changes in land-use and land cover affect ecosystems; and, to examine the 
dynamic relationship between human systems and ecosystems services.  As a result, this 
research builds on the BioScene11 Project which used an objective based approach to assess 
sustainability impacts of alternative scenarios of land-use change. The scenarios in the project 
were visualized through computer manipulation to show the changes in each scenario and 
facilitate stakeholders understanding of sustainability impact. Stakeholder engagement was an 
integral part of this project. It was essential in developing and evaluating scenarios which, 
facilitated understanding and communication between different sustainability interests (Sheate 
et al., 2008). In addition, these engagement processes are also a platform for knowledge sharing 
and, interaction and communication between stakeholders (Glasson et al., 1999; Sheate et al., 
2008).This research thesis attempted the use of a multi-agent systems platform, CORMAS, to 
simulate interaction of land dynamics between agents, and between agents and land. It should 
be noted that due to several constraints, for example, unavailability of relevant data, application 
of CORMAS within the research was terminated (for further explanation, see Appendices 9-11).  
This research builds on the findings from these projects. It examines the principles of the 
Ecosystem Approach and explores the role of decision support techniques in facilitating 
integration of this approach in government plans and policy decision-making processes through 
investigations conducted at the local level. However, land-use change while a main driver of 
ecosystems service change at local level, it is not an arbitrary process.  Rather, it results from 
local institutions and actions which are governed by the planning system. Spatial planning is 
used to deliver Sustainable Development in the planning system. It provides a framework for 
development that incorporates the principles of Sustainable Development. The next chapter 
discusses spatial planning as a suite of tools for decision-making within which the Ecosystem 
Approach can be applied in order to consider ecosystems and their services in the English 
planning system.   
                                                             
11 BioScene(scenarios for reconciling biodiversity conservation with declining agricultural use in mountain areas) was a three year 
project funded by the European Union’s Fifth Framework Programme to investigate the sustainability implications of agricultural 
restructuring and decline for biodiversity conservation in the mountain areas of Europe (Sheate et al., 2008).  
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Chapter 4:  Spatial Planning 
Spatial planning is the process of place shaping and delivery and is pivotal to creating 
sustainable communities 12(Haughton et al., 2010; ODPM, 2005a). This process ensures that 
suitable land is available for high quality development that provides access to jobs whilst 
conserving and enhancing the natural environment through efficient use of resources and good 
design. Consequently, spatial planning is the core principle underpinning the planning system 
(ODPM, 2005a).  It is linked to Sustainable Development as it is used to integrate Sustainable 
Development principles in development plans, thus, ensuring that the interrelationships 
between the social, economic and environmental issues are considered in the decision-making 
(Haughton et al.,2010; ODPM, 2005a; DCLG, 2008).  Subsequently, these Sustainable 
Development principles are outlined as objectives to be delivered through the planning system 
(ODPM, 2005a).  
 
On the other hand, spatial planning also has been suggested as a way to increase coherence 
among the different sectors of government.  It is used to integrate policies for development and 
land-use with other policies and programmes which influence the nature of the area and how 
they function, and as such, is a mechanism for integrated policy making (DCLG, 2006; 2007; 
Haughton et al, 2010). In addition, spatial planning provides a platform of agreement for all 
sectors and their strategies as it takes a wide range of issues into account, for example, 
provision of social infrastructure and environmental protection, aimed at ensuring human 
health and well-being (DCLG, 2006; 2007; Haughton et al., 2010). Furthermore, Haughton et al. 
(2010) suggest that spatial planning emphasizes inclusivity and transparency as it advocates 
community engagement in the planning consultation process and allows for inclusion of social 
issues within spatial strategies. It incorporates certain principles relating to public participation 
as it considers the intention of relevant policies, for example, Local Agenda 21 and the Aarhus 
Convention.   
 
However, there is some backlash against spatial planning. Some sources (Gunder, 2006) 
complain that it is a smoke screen that favours economic issues within the planning system. 
Others, for example, Haughton et al. (2010) suggest that spatial planning is an excuse used by 
planners to justify preservation of land resource through urban compaction policies, such as, 
mixed-use development and redevelopment on brown-field sites. On the other hand, Haughton 
et al. (2010) observe that spatial planning allows governments to establish a compromise when 
allocating sites for development required for economic growth, thereby, deviating attention 
from the loss of rural land to new development. However, this compromise is problematic. The 
                                                             
12 Sustainable communities are communities where people want to live, work and play ( PPS 1 and PPS12) 
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saved land, often, unexceptional rural land, results in overcrowding of urban areas and poor 
quality urban development (Haughton et al., 2010).  Finally, the spatial planning process has 
been criticized as being complex and time intensive. It integrates policy issues from different 
sectors and across spatial scales, and as a result can lead to confusion and overlap (Haughton et 
al., 2010).   
 
Despite these criticisms, land-use change, the main driver for changes in ecosystem services, 
occurs at local level and is governed by the planning system which, in turn, is informed by 
spatial planning (MEA, 2005a; MEA, 2005b; Rayner et al., 1994).  Thus, the rationale in this 
research is that similar to Sustainability Development, integrating the principles of the 
Ecosystem Approach in spatial planning would ensure a consideration of the role of ecosystems 
and their services in the decision-making process. This chapter discusses the planning system; 
the hierarchal structure; the policy context at each level of government and spatial planning at 
local level.  In addition, spatial planning is delivered through a wider variety of processes, tools, 
activities and decisions (DCLG13, 2008). Thus, embedding of the Ecosystem Approach in these 
tools, processes and activities ought to facilitate a “trickling down” of the relevant principles 
into the spatial planning process. Consequently, this chapter explores and identifies the tools 
used to deliver spatial planning that would facilitate this embedding.  
4.1 The planning system  
In England, change of land-use is governed by a “plan-led system”. This system aims to manage 
land-use and development by ensuring a balance between development and conservation of the 
natural environment and local amenities with the intention of creating a sustainable community 
(Planning Aid/ RTPI14, 2006a; ODPM, 2005a; ODPM, 2005b). The Planning and Compulsory 
Purchase Act (2004) introduced certain powers to allow for reforms to the planning system 
aimed at speeding up the planning process and increasing the predictability of planning 
decisions. Examples of these provisions include: improving the planning system at regional and 
local level, improving the process of dealing with planning applications, and, finally, promoting 
and increasing community involvement in the planning process by offering local communities a 
realistic opportunity to decide how they want their area to develop (DCLG, 2008; ODPM, 2005a; 
ODPM, 2005b; ODPM, 2005c). In addition, the Planning Act 2008 aimed at improving planning 
for Nationally Significant Infrastructure Projects (NSIP) through the provision of a faster and 
less complicated system (DCLG, 2010). It also makes provision for the Government to produce 
                                                             
13 Communities and Local Government 
14 Royal Town Planning Institute 
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National Policy Statements (NPS) that integrate economic, social and environment objectives 
and clarifies the need for infrastructure (DCLG, 2010a).  
The planning system is currently in a state of flux following the Localism Act 2011, which among 
other things sought to revoke Regional Spatial Strategies (see below) and the publication of the 
National Planning Policy Framework (2012) which replaced the raft of planning policy 
statements and planning policy guidance documents (over 1000 pages of guidance replaced by 
c.50 pages), as part of the Coalition Government’s attempt to reduce bureaucracy. The 
descriptions below provide the context for the research, which operated under the Planning and 
Compulsory Purchase Act 2004 reforms, but are updated where appropriate to reflect how 
these have subsequently changed after the research was completed. 
4.2  Old Planning System  
Prior to the reforms, planning was conducted at three levels of government: national, regional 
and local level. This section briefly discusses the old planning system at each level and gives the 
background to the reforms.  
4.2.1National Level: National Policy  
The National Level oversees the planning system. It sets out national policies on which the 
different aspects of planning are determined and establishes the governing operational rules 
that must be taken into account by local authorities when preparing plans (Planning Aid/ RTPI, 
2006a). Previously, these policies and their operation rules outlined in a series of documents, 
namely, Policy Planning Statements (PPS) and Policy Guidance Notes (PPG). However, with the 
reforms to the planning system, these documents were compressed into a single document, the 
National Planning Policy Framework (NPPF) which is discussed in Section 4.3.1.  
4.2.2 Regional Level: Regional Spatial Strategy 
A Regional Spatial Strategy (RSS) builds on national level policies. It reflects the needs and 
aspirations for land-use and development. It establishes regional development plans and 
provides the vision and timeline, usually 10-20 years, within which, this development would 
occur (Planning Aid/ RTPI, 2006b; ODPM, 2004a: ODPM, 2001).  These plans deal with strategic 
issues such as identifying the scale and distribution of provision for new housing. As a result, it 
takes certain issues into account, for example, transport and infrastructure, and, outlines a 
framework that addresses these issues (Planning Aid/ RTPI, 2006b; ODPM, 2004a; ODPM, 
2001).  The Regional Spatial Strategy informs local level policy. It serves as guidance for the 
preparation of Local Development Frameworks and ensures that local level policies conform to 
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regional level policies. As a result, it influences decision-making at local level and planning 
applications.  
 
However, it should be noted that the current Coalition Government plans to revoke the Regional 
Spatial Strategy. This revocation is on the premise that it adds unnecessary bureaucracy to the 
planning system, is time and resource consuming, and often alienates people by pitting the local 
community against development rather than encourage people to build in their local area (DCLG, 
2010). However, this was challenged by a housing developer, CALA Homes, on the basis that the 
premises of the decision were unlawful, irrational and immaterial to planning decisions. In 
addition, the developer argued that the Secretary of State acted out of his power by removing a 
fundamental part of the plan-led system and breached European law by failing to assess the 
environmental effects of the revocation (Hogan, 2011; Landmark Chambers, 2010; RTPI, 2011). 
The High Court ruling15 agreed that the Secretary of State acted outside of his power by 
revoking the RSS.  However, it also ruled that this revocation is a “material consideration”, to be 
considered by local planning authorities and planning inspectors during the decision-making 
process (for more, see Hogan, 2011; RTPI, 2011c; DCLG, 201116). The Government is currently 
undertaking sustainability appraisals, incorporating the SEA Directive requirements, of the 
revocation of each of the RSSs in line with the court’s findings. 
4.2.3 Local Level: Local Development Framework  
The Local Development Framework comprises an integrated set of policies that is based on a 
clear understanding of the environmental, social, and economic needs of an area and the 
challenges in achieving them. In addition, the Local Development Framework is based on an 
assessment of the physical and demographic characteristics of an area and its internal and 
external links and relationships with neighbouring areas. Thus, it forms the key considerations 
for planning applications decisions (DCLG, 2005; Planning Aid/ RTPI, 2006c; ODPM, 2005b). In 
addition to Local Development Frameworks, local authorities are required to produce a 
Sustainable Community Strategy (SCS).  This document informs the preparation of the Local 
Development Framework; it profiles the strategic vision for a local area based on the regional 
strategies and provides the vehicle for community input on preparation of the core strategies 
(DCLG, 2008; Dartford Borough Council, 2011; ODPM, 2005b; Planning Aid/RTPI, 2006d). The 
Sustainable Community Strategy follows Government principles for community engagement in 
planning. This advocates that community engagement on planning issues should start from the 
beginning of the process, be continuous, transparent as well as accessible and be appropriate to 






the level of planning. This document is supported by a Local Area Agreement (LAA), a three year 
agreement based on the vision outlined in the Sustainable Community Strategy, which sets out 
improvement targets for the priorities of the local area.  Essentially, it is a delivery mechanism 
for the Sustainable Community Strategy (Planning Aid/ RTPI, 2006c; ODPM, 2005b, ODPM, 
2005f).       
 
 
Figure 11: The Old Planning System ( (Source: Planning Aid/RTPI, 2006c). 
 4.3Reforms to Spatial planning 
With the change from Labour Government to a Coalition Government of Liberal Democrats and 
Conservatives, there have been several reforms to the planning system, for instance, revocation 
of Regional Spatial Strategies. This new system conducts planning at the national and local level 
as opposed to the old system which conducted planning at three levels of government (see 
section 4.2). The DCLG (2011a) argues that these reforms make the planning system more 
transparent, effective and protect public interest. This section discusses these reforms.  
4.3.1 National Planning Policy Framework 
The NPPF introduced in 2012 sets out the Government’s requirement for planning policies in 
England and how they are expected to be applied only to the extent that they are relevant, 
proportionate and necessary to do so. It attempts to make the planning system less complex, 
more accessible and to promote sustainable growth by outlining national priorities in a singular 
and concise document (DCLG, 2012). In addition, it highlights that the core elements of the 
planning system are development plan making and development management, which are 
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undertaken primarily at the local level.  As a result, it provides a framework by which the local 
council and community can produce their own local and neighbourhood plans which reflect 
their needs and priorities (DCLG, 2012).  
There are several concerns over and criticisms of this document.  For example, Sheate et al. 
(2011) observe that the NPPF presents several opportunities to provide a more effective 
framework for local level Spatial Planning with the potential to integrate and help deliver other 
Government’s objectives for the natural environment. On the other hand, it has been described 
as a simplified policy planning guidance that lacks the natural environment at its core and, as 
such, poses a significant risk to the status and direction of the natural environment in England. 
In turn, this would represent a drawback for long-term imperatives, such as, climate change 
adaptation (Sheate et al., 2011). Similarly, there is concern that there would be significant losses 
in environmental features, as the NPPF neither provides details on environmental protection 
nor makes reference to the Ecosystem Approach. Rather, it sets out how the local authority 
should implement this framework (Campbell and Sheate, 2012; Canning-Trigg, 2011). In 
addition, the Royal Town Planning Institute (2011a) highlights that the NPPF does not provide a 
vision for Sustainable Development as it does not balance economic and housing growth in 
England( for more, see DCLG, 2012).  
 
4.3.2 Localism Act   
The Localism Act (2011) contains several proposals that give local authorities new freedom and 
flexibility and includes a ‘general power of competence’ that provides local authorities with the 
legal capacity to do anything except those specifically prohibited.  For instance, this power does 
not give local authorities the power to impose new taxes.  It does, however, give local 
authorities more freedom to work together to create more innovative and effective ways to 
drive down cost while meeting the need of the local community (DCLG, 2011c; Planning 
Aid/RTPI, 2012). In addition, it recognizes the local governments’ role in the nation. It highlights 
that local authorities are responsible for essential public services, such as, clean 
neighbourhoods, leisure centres and social care and, ensures efficient provision of these 
services to the community (DCLG, 2011c; Planning Aid/RTPI, 2012).  Furthermore, since local 
authorities are accountable to the local community, it stands to reason that more freedom and 
power to respond, will aid in ensuring local authorities abilities to provide and deliver essential 
services, especially, in the current economic climate (DCLG, 2011c; Planning Aid/RTPI, 2012). 
Finally, the Localism Act (2011) acknowledges that planning does not give the members of the 
public enough influence over decisions that affect their lives significantly.  Instead this power is 
exercised by decision makers who are not directly affected by these decisions, which, often, 
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results in resentment as the local community see these decisions and plans being foisted on 
them (for examples, see Chapter 8 of this thesis).  
The Localism Act realises the importance of the local community and aims to encourage local 
people’s involvement in their community. In addition, it acknowledges the need to take account 
of their opinions and ideas in creating a local vision by bestowing significant rights on 
communities and individuals. These rights give them the power to: 
1. Issue a challenge to the local authority on improving the design, value and delivery of 
services, where a community group, parish council or local authority employee has 
expressed an interest in taking over the running of this service.  The local authority is 
required to consider and respond to this challenge. In cases of acceptance, they are 
required to run a procurement exercise allowing the challenging body to bid. 
2. Buy local amenities and assets threatened with sale. For example, buildings, swimming 
pools, market and village shops that play a vital role in local life where, its loss would 
have a significant impact on local life. The Localism Act (2011) establishes a proposal 
that requires local authorities to maintain lists of assets that are of value to the 
community and gives communities the power to nominate assets for inclusion on the list.  
3. Initiate local referendums on important local issues which are then taken into 
consideration by the local authorities and other public bodies, who in turn, consider the 
appropriate steps required to ensure the desired outcome.  
4. Decide whether or not to accept an excessive council tax increase set by the local council. 
5. Getting rid of fines or charges for rubbish collection (see DCLG, 2011c).   
 
Like the NPPF, there have been several criticisms of this document. For example, the RTPI 
(2011b) observes that the Localism Act 2011 does not reference the NPPF. This is inexcusable 
as the NPPF would strengthen its effectiveness, especially, if the Act were required to 
demonstrate that it had taken the NPPF into consideration. In addition, the Localism Act  has 
been criticized for not giving clear guidelines for Sustainable Development and giving a “weaker 
voice”   to the people, as they will no longer be have the right to be heard in any inquiry on a 
neighbourhood plan (Friends of the Earth, 2011). Furthermore, financial considerations are set 
out as a material consideration in the Localism Act. Several sources (Bury, 2010; Canning-Trigg, 
2011; Local Council Review, 2011; RTPI, 2011b) highlight that such considerations could 
influence planning application even though they have a negative impact on the environment.  
Other criticisms include the adverse effect the right to challenge community assets and 
referenda could potentially have on effective planning, pre-application consultation and 
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enforcement(for more, see DCLG, 2011c; Friends of the Earth , 2011, Local Council Review, 2011; 
RTPI, 2011b; Sheate et al. , 2011).  
4.4 Informing the planning system  
Figure 11  illustrates the hierarchy of  the old planning system; it shows the links between the 
national, regional and local policy. National level policy and Planning Policy Statements (PPS) 
established the key components of local spatial plans whilst, regional policy, such as, Regional 
Spatial Strategy, provides guidance and informs the preparation of local level policy (see Figure 
12). In addition, local level policy is informed by the Sustainable Community Strategy and Town 
and Parish Plans (see Figure 11). However, activities of planning are undertaken primarily at 
local level. As a result, local planning authorities are required to adopt a spatial planning 
approach to their development plans to ensure that land-use is efficient and balances out 
competing demands within the context of Sustainable Development (DCLG, 2011).  
Under the reforms, planning still emanates at national level as the NPPF outlines the 
Government’s policies for England and how they are expected to be applied (DCLG, 2012). 
However, the Localism Act is abolishing regional plans as decisions previously made at regional 
level, such as, the number of houses needed to meet the future needs of an area and whether to 
build a shopping centre, will now be made at local level (Planning Aid/RTPI, 2012).  It should be 
noted that these policy tools were finalised (in 2011 and 2012) and, as such, outside of the main 
period for this research. However, this research focuses on local level planning. While the 
PPS/PPGs have been replaced by the NPPF, and the RSS in the process of being revoked, the LDF 
as the local plan remains the primary planning process. As a result, this research and embedded 
framework developed (see Chapter 10) continues to be applicable.   
4.5 Local Development Framework 
Each local authority is required to produce Local Development Frameworks (LDF). This is a 
“portfolio” of documents, composed of the Local Development Documents (LDD), Programme 
Management Documents and other Local Development Documents (see Figure 11) used to 
deliver Spatial Planning or minerals planning strategy in an area(DCLG, 2005; Planning Aid/ 
RTPI, 2006c; ODPM, 2005b). These documents are discussed below.  
4.5.1 Local Development Documents (LDD)  
These documents reflect and build on national and regional policies whilst taking into account 
the local needs and variations. It comprises Development Plan Documents (DPD) and is the 
main consideration for planning applications. However, it neither makes mandatory 
requirements that development occurs nor guarantees allocation of site for future land-use. In 
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addition, the LDD establishes pre-requisites for dealing with spatial issues and land-use, usually, 
in accordance with the definition in related legislation.  The Development Plan Documents 
include:  
1. The Core Strategy establishes the key elements of the planning framework for the area 
which the other local development documents are required to conform. It is comprises :  
 A spatial vision outlining the area and development needs. It is informed by an 
analysis of the characteristics of the area, the key issues and the challenges 
affecting the delivery of these key issues. Thus, it is should be in line with 
national policy, regional strategy. In addition, it should also relate to the 
Sustainable Community Strategy for the area.  
 Strategic objectives identifying the key issues to be addressed in the area and 
how they will be achieved within the timeline of the Core Strategy.  
 Delivery strategies outlining the practical plans and actions for delivering the 
strategic objectives, for example, planning applications. It establishes when, 
where and by whom these plans and actions will occur.   
 Core policies for delivering the strategy which apply to the whole area.  
 Clear arrangements for monitoring and managing the delivery of the strategy. 
2. Site Specific Policies: this allocates land for specific uses based on an assessment of 
suitability, availability and accessibility of land for particular or mixed uses. In addition, 
it identifies criteria for control of development on specific sites, for example, design and 
access requirements. As a result, these allocations should be clearly linked to Adopted 
Proposal Maps and other planning policy documents, such as,  the Area Action Plans (see 
Figure 11) (Planning Aid/ RTPI, 2006c ; ODPM, 2005b).         
3. Area Action Plans: these are optional documents containing plans for a specific 
geographical area, requiring significant change or conservation or under considerable 
pressure for development. These documents aim to ensure development of appropriate 
scale, mix and quality in an area, and as such, identify sites for specific uses, policies and 
proposals for such an area. In addition, they may include detailed design criteria and a 
timetable for implementation (see Figure 11) (Planning Aid/ RTPI, 2006c; ODPM, 
2005b).         
 
4. Other Development Plan Documents: these are optional documents in the DPD. They 
may provide a set of criteria to assess applications, for example, development control 
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policies, which are either produced separately or included within the Core Strategy. On 
the other hand, these documents could be themed policy documents that assist the 
planning authority in determining planning applications. For example, Topic Based 
Documents that either form part of the Core Strategy document or are separate stand-
alone documents (Planning Aid/ RTPI, 2006c). 
4.5.2 Programme Management Documents   
These documents do not include any policies. Rather, they contain information pertaining to 
when the documents will be produced and reviewed. They include:  
1. Local Development Scheme (LDS), a project plan for the local planning department. It 
identifies all existing planning policies relevant to the planning application and provides 
the programme for the production of the Local Development Documents as well as the 
programme for updating policy documents. The LDS outlines the main stages in policy 
production including community engagement, and whether they will be prepared in 
conjunction with other local authorities (ODPM, 2005c; Planning Aid/ RTPI, 2006c; 
ODPM, 2005c) 
2. Annual Monitoring Report, used to assess the progress of achieving policies and 
proposals outlined in the Local Development Documents and to ascertain the necessity 
for reviewing policies and proposals (Planning Aid/ RTPI, 2006c). 
4.5.3 Other Local Development Documents:  
These are the documents that are considered when deciding planning applications and include: 
1. Statement of Community Involvement (SCI):  this is a mandatory document for the Local 
Development Framework. It outlines the scope for community participation in the 
preparation, alteration and review of local development documents; their involvement 
in consultation for planning applications; and finally, explains how and when the local 
community can get involved in these procedures (Planning Aid/ RTPI, 2006c). 
2. Supplementary planning documents: they provide additional details for a range of issues 
and as such, expand on the policies set out in the DPD.  However, it should be noted that 
these documents cannot be used to allocate land (ODPM, 2005b; Planning Aid/ RTPI, 
2006c).  
3. Local Development Order: this extends permitted development rights for certain forms 
of development. However, there needs to be a policy or proposal for this in the 
Development Plan Documents (Planning Aid/ RTPI, 2006c). 
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4. Simplified Planning Zone: used to stimulate development and encourage investment. To 
this end, the local planning authority grants planning permission for specific uses and 
design criteria in certain zones without the need for a formal application or payment of 
planning fees (Planning Aid/ RTPI, 2006c).      
 
Figure 12: The Local Development Framework portfolio from old planning system   (Source: 
Planning Aid/ RTPI, 2006c). 
4.6 Rationale for application of research at local level: critique of 
planning system  
The NPPF is used to develop and shape local planning.  However, it hardly takes local impacts 
into account. Rather, such national level objectives are adopted into local plans as the local 
objectives to be achieved (Victor et al., 1998). These objectives, used to assess sustainability in 
delivery of projects, are amalgamated in the Local Development Framework and, as a result, do 
not take local objectives into consideration (Design for London, no date). Furthermore, the 
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inherent need to understand environmental, social and economic variation at local, regional and 
national level, highlights the necessity of ensuring that there is sufficient information and 
knowledge available for each level when developing policies, strategies and delivery plans 
(ODPM, 2004; DCLG, 2006a). The MEA (2005) emphasizes the need to integrate the Ecosystem 
Approach into national policies and plans. However, most activities that influence changes in 
ecosystem services, namely, change of land-use are undertaken at local level, where policies are 
formulated from regional and national policies. Change of land-use at local level is governed by 
spatial planning, which delivers Sustainable Development by informing the planning system and 
policy decision-making. Therefore, it is logical to assume that integrating the Ecosystems 
Approach in spatial planning should ensure that this concept is echoed in the decision-making 
process.  
Spatial planning is delivered through an assortment of tools, activities and processes. However, 
application of the Ecosystem Approach to all these activities and processes is beyond the 
context of the research. As a result, this application is only examined within the required 
documents of the Local Development Framework which, provide the material considerations for 
planning applications, namely: Core Strategy; Sustainable Community Strategy; Site Specific 
Proposals; and Adopted Proposal Maps. Application of the Ecosystem Approach within these 
documents explores its role in providing environmental considerations with the aim of 
developing a theoretical framework for application in practice.  
 
4.7 Spatial Planning: tools for delivering Sustainable Development  
Spatial planning is delivered through a wide variety of processes, tools, activities and decisions. 
For instance, Section 39 of the Planning and Compulsory Purchase Act (2004) imposes 
requirements to conduct a Sustainability Appraisal of the LDDs. It specifies that this 
Sustainability Appraisal should incorporate the requirements of the Strategic Environmental 
Assessment (SEA) Directive, to assess how the policies and plans contribute towards achieving 
sustainable development. Therefore, it identifies SEA as a tool to deliver spatial planning. In 
addition, development controls include the use of planning obligations or Section 106 
agreements. These are legal agreements, in lieu of planning conditions, between a developer, 
planning authority, and any other relevant stakeholder with a vested interest in the land. They 
are designed to ensure that any new  development does not put strain on existing services and 
facilities delivery of new services, for example, building new roads (Planning Aid/RTPI, 2006e). 
Planning applications, where they meet the screening criteria of the Environmental Impact 
Assessment (EIA) Directive and implementing regulations, should include an Environmental 
Statement on the results of the EIA conducted to assess impacts of the development and any 
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necessary mitigation measures (see 4.7.1). The next two sections focus on EIA and SEA as tools 
to deliver spatial planning.  It summarizes the processes and outlines the relevant stages 
undertaken in each tool to achieve a sustainability assessment.  
4.8 Environmental Impact Assessment in spatial planning 
As a tool to deliver spatial planning, EIA informs the decision making process for planning 
applications. An EIA is conducted in advance to identify and evaluate systematically the 
potential impact of a project or plan on the environment (Glasson et al., 1994; 2005; Rogers et 
al., 2008; Therivel et al., 1992; Wathern, 1988). Subsequently, the results and conclusions of this 
process supply the decision makers with an indication of the likely environmental consequences 
of their actions through a systematic examination of the implications of the proposed action on 
the environment.  EIA also acts as an aid in formulating development actions.  It indicates which 
areas in a project can be modified to minimize or eliminate adverse environmental impacts, and, 
provides a framework for considering location, design and environmental issues in parallel.  
However, the EIA has to be conducted early in the planning stages of the proposed action for the 
process to be effective and capture such impacts and issues (Glasson et al., 1994). In addition, it 
should be noted that an EIA is not a substitute for the decision-making process. Rather, it 
clarifies some of the potential trade-offs associated with any proposed development or action 
and, ultimately, should lead to more rational decision-making (Glasson et al., 1994; Bass et al., 
1999; Caldwell, 1989; Wathern, 1988; Wood, 2005). Coincidentally, the EIA process can also be 
used as a platform for conducting negotiations between relevant parties to balance the interests 
of the development and the environment. However, Glasson et al. (1994) complain that this is a 
wasted opportunity as this role of the process is often overlooked.   
4.8.1 Legal requirements of EIA in the United Kingdom  
There is no exclusive approach to conducting an EIA. Rather, the process is set up within an 
institutional context which varies in different countries and, as such, takes different forms. For 
example, some EIAs are mandatory regulations, acts or statutes which are enforceable and 
require an Environmental Impact Statement to be prepared before permission is given for a 
project to proceed. On the other hand, others are established as guidelines and are not 
enforceable, although, they impose obligations on the administering agency. Alternatively, an 
EIA is sometimes prepared in an ad-hoc manner as a requirement for funding approval by 
organizations, for example, the World Bank. Likewise, some legislation allows government 
officials to require EIAs to be prepared at their discretion (Glasson et al., 1994). Another 
distinction between the types of EIAs is the manner in which the action that requires the EIA is 
portrayed. For instance, in the United Kingdom it is portrayed as a list of projects whilst in the 
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United States of America it is given as a definition.  In addition, Glasson et al. (1994) highlights 
that another distinction, is whether the EIA is required for government projects, private 
projects or both.  Thus, this section examines the EIA process in the United Kingdom, specifically, 
England, and the legislative requirements for the process. 
Since 1947, Local Planning Authorities (LPA) and developers in the United Kingdom were 
required to anticipate the likely development pressures, assess their significance and allocate 
land accordingly (Glasson et al, 1994; Wood, 1998).  This was done on the discretion of the LPAs, 
who conducted EIAs primarily as an ad hoc procedure for oil and gas related developments 
(Glasson et al., 1994). However, in the mid to late 1960s, with the growing awareness of 
environmental damage and protection; the greater social and physical environmental impacts; 
and, the growing internationalization of companies, came the realization planning system was 
not effective at controlling the increasing scale and complexity of developments (Glasson et al., 
1994).  In addition, the United Kingdom joining the European Union in mid-1972 brought about 
more changes to the EIA process. The European Union sought to create a uniform system for 
conducting EIA in member states that prevented further environmental deterioration whilst 
ensuring that no member state had any unfair advantage. Thus, the EU had to develop 
appropriate policies to create practical EIA requirements applicable to any action likely to have 
a significant environmental impact. In addition, these requirements had to be flexible enough to 
adapt to the needs and institutional arrangements of Member States but sufficiently uniform to 
prevent problems arising from the varying interpretations of the procedures (Glasson et al., 
1994). Consequently, EC Directive 85/33717 was developed. This directive requires that an EIA 
be carried out on public and private projects that could have potentially significant impacts on 
the environment, before authorization (OJ, 1985; Glasson et al., 1994). This directive introduced 
uniform requirements for conducting an EIA and was very significant in developing the EIA 
process in the United Kingdom (Glasson et al., 1994).   
 
The EIA Directive set out obligations for Member States with regards to the minimum 
procedural requirements for EIA and outlines the different categories of projects for which 
these assessments should be undertaken. Annex I is a list of nine projects that require an EIA 
within member states, Annex II is a list of eleven project categories whose requirements for an 
EIA is left to discretion of the member state and, Annex III outlines the discretionary and 
mandatory contents for an Environmental Impact Statement (Bond, 1997). This directive has 
since been amended three times: in 1997 by Directive 97/11/EC18 to accommodate trans-
                                                             
17 (http://ec.europa.eu/environment/eia/full-legal-text/85337.htm 
18 http://ec.europa.eu/environment/ eia/full-legal-text/9711.htm); 
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boundary pollution issues; in 2003, by Directive 2003/35/EC19  to align the provisions for 
public participation in decision making and access to justice in environmental matters outlined 
by the Aarhus Convention, 1998; and, finally, in 2009, by COM/2009/037820  which amended 
the annexes of the EIA Directive to include projects related to transport, capture and storage of 
carbon dioxide(OJ, 1997; 2003; 2009).  The original Directive and amendments have now been 
consolidated as Directive 2011/92/EU and the European Commission is currently consulting on 
new proposals for amendment of the Directive (OJ, 2012). However, it should be noted that 
while this Directive is legally binding as it specifies certain requirement to be met or fulfilled, 
the decisions on how to implement these requirements are left to the member states (Wood, 
1998).  
 
Under the EIA Directive, any proposed major development or project in the United Kingdom, 
whether public or private, that falls under Annexes I and II of the Directive is required to 
undergo an environmental assessment (Glasson et al., 1994; Wood, 1998). In England, Directive 
85/337 and its amended forms are implemented through the Town and Country Planning 
(Assessment of Environmental Effects) Regulations 1988 (Glasson et al., 1999; Wathern, 1988; 
Wood, 1998) and subsequent amendments. However, there are criticisms that this 
implementation is the “bare minimum” obligation required under the directive (Bond, 1997; 
Council for the Protection of Rural England, 1992; Wathern, 1988) On the other hand, it has 
been suggested that this “bare minimum” implementation is due to the fact that primary 
legislation, European Communities Act21 , 1972, allowed ministers to formulate and adopt 
secondary legislation, to implement EU provision (Bond, 1997; Wood, 1995).  Consequently, 
there is no formal guidance on the techniques and methodologies for use to conduct the EIA 
process in the United Kingdom.  Rather, this depends on the proposed development, the 
receiving environment and data available for conducting the process (Glasson et al., 1994).  
4.8.2 EIA in application: important steps in the process 
There are important steps to be carried out in the process which is cyclical and requires 
constant feedback and interaction between the various stages (see Figure 13) (Glasson et al., 
1994):  
                                                             
19 http://ec.europa.eu/environment/aarhus/; http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:156:0017:0024:EN:PDF); 






1. The screening stage identifies projects with significantly adverse environmental impacts 
or those projects whose impacts are uncertain. This stage is important as it decides 
which actions will have significant impacts (see Glasson et al., 1994; Wood, 1995).   
2. The scoping stage highlights the issues and impacts to be addressed in relation to the 
project and aims to identify the significant impacts and possible alternatives that are 
relevant to the project.  Thus, it focuses on the most important issues whilst ensuring 
that indirect and secondary effects are not overlooked. In addition, it aims to eliminate 
irrelevant impacts, ensures appropriate allocation of resources for the process and, 
identifies issues for monitoring (Glasson et al., 1994; Wood, 1998). Some sources 
(Glasson et al., 1994; Wood, 1995) suggest that this should be the first stage of public 
interaction as this stage should be conducted through discussions between the 
developer, relevant authority and the public.  
3. On the other hand, Wood (1998) argues that the consideration of alternatives should be 
the first step in the EIA process, as this aims to minimize the environmental impact of 
the developmental action. As a result, it is an important factor when deciding whether or 
not to proceed with the project. Similarly, Glasson et al. (1994) observe that if a project 
is identified as having potentially significant impacts on the environment, then an EIA is 
undertaken for the project and its feasible alternatives. Thus, this stage aims to ensure 
that the developer or proponent has considered all other feasible approaches ranging 
from alternative locations, scales, processes, layouts, operating condition and the “no 
action” option (Glasson et al., 1994; Wood, 1998).  
4. Description of the project/development actions that aims to clarify the purpose and 
rationale of the project by providing an understanding of its various characteristics such 
as the stages of the project and its location (Glasson et al., 1994). 
5. Description of the environmental baseline which involves establishing the state of the 
environment with and without the development to try and determine the effect of the 
project on its environment (Glasson et al., 1994).   
6. Identification of key impacts ensures that all the potentially significant environmental 
impact, whether adverse or beneficial, are identified and accounted for in the process.  
7. Predicting impacts identifies the magnitude and other dimensions of identified change 




8. Evaluation and assessment of the significance of these predicted impacts identifies the 
relative importance of the key impacts (Glasson et al., 1994).  
9. Mitigation measures are introduced with the aim of reducing, remediating or 
compensating for the assessed significant adverse impacts (Glasson et al., 1994).  
Public consultation and participation is incorporated to ensure that the public’s views are 
adequately considered during decision-making and that the quality, comprehensiveness and 
effectiveness of the process is of a good standard.  
10. Steps 1- 8 above, are then summarized in an Environmental Statement (ES) which is 
then reviewed along with other material considerations (Glasson et al., 1994).  
 
11. If the developmental action or project is authorized in the decision making process, then 
post decision monitoring records its associated outcomes (Glasson et al., 1994).  
 
12. The auditing stage is suggested by Glasson et al. (1994) as a vital stage in the process.  It 
compares actual with predicted outcomes and is used to assess the quality of 
predictions as well as the effectiveness of mitigation measures.  
These stages are examined in more detail (see Chapter 10) to evaluate where best to embed 
ecosystem services to ensure successful integration of the Ecosystem Approach within EIA and 
spatial planning.  
4.8.3 Limitations of the EIA process 
EIA integrates environmental concerns at project level. However, some sources (OECD, 2006) 
suggest that this process has not been able to deliver in this role at strategic level, in particular, 
policy level. This is attributed to the influence of political factors at strategic level compared to 
the technical factors considered at project level.  In addition, Glasson et al. (1999) and Therivel 
et al. (1992) observe that the effectiveness of EIA is constrained by several technical and 
institutional factors. For example, certain projects, such as, defence and security projects are 
exempted from conducting EIA on the basis of security. Furthermore, EIA considers only the 
impacts of individual projects rather than their cumulative impacts during assessments. While 
these impacts may be acceptable when considering individual projects, they might be significant 
when considered in conjunction with other projects and taking account of the direct and 
indirect effects of policies, plans and programmes acting synergistically (Acre and Gullon, 2000; 
CEP/IC, 2010; Glasson et al., 1994; OECD, 2006; Shepherd and Ortolano, 1996; Therivel et al., 
1992). Finally, several authors (Glasson et al., 1994; CEP/IC, 2010; Therivel et al., 1992) 
complain that the monitoring and auditing stages are discretionary; and consider this a missed 
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opportunity to compare the predictions outlined during the EIA process with the reality of 
occurrence after construction and operation of the project.   
 
 
Figure 13: Stages in the EIA process (Source: adapted from Glasson et al., 1999) 
Project Screening (determine if an 
EIA is needed) 
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 4.9 Strategic Environmental Assessment in Spatial Planning  
The SEA process is strategic in nature by the way it seeks to prevent environmental damage. It 
requires institutions to consider the consequences of a range of decisions early in the planning 
process and select the most appropriate action based on environment and socio-economic 
grounds (Therivel, 2004). This process aims to protect the environment and promote 
sustainability by facilitating the integration of environmental issues and sustainability 
principles in decision-making. Consequently, it adopts a proactive approach that encompasses a 
wide range of human activities and factors through which sustainability, an intrinsic part of its  
process, is trickled down through policies, plans, programmes and, ultimately, to projects 
(Therivel et al., 1992). Thus, it improves policies, plans and programmes (PPP) from an 
environmental perspective and makes a significant contribution to transparency in the planning 
system and public consultation (Acre and Gullon, 2000; Jiricka and Probstl, 2008; Jones et al., 
2005; Sadler and Verheem, 1996; Shepherd and Ortolano, 1996; Stinchcombe and Gibson, 2001; 
Therivel et al., 1992; Therivel, 2004). 
4.9.1 Legislative Context for SEA 
The SEA Directive, 2001/42/EC22, was agreed on the 27th June, 2001 and came into effect in July, 
2004. It sets out requirements for assessing the effects of certain PPPs on the environment 
during their preparation and before their adoption. In addition, in order to identify unforeseen 
adverse effects at an early stage, the SEA23 Directive proposes that the environmental effects of 
these plans and programmes should be monitored. Thus, this directive sets requirements which 
are applicable to a wide range of plans and programmes that are subject to preparation and 
adoption by an authority at national, regional or local level. It should be noted that the SEA 
Directive does not refer to policy rather only plans and programmes (CEP/IC, 2010). Unlike the 
EIA Directive, the SEA Directive does not specify the plan and programmes to which it applies. 
Rather, it is sets out a mandatory requirement for plans and programmes that are prepared for 
agriculture, forestry, fisheries, energy, industry, transport, waste/water management, 
telecommunications, tourism, town and country planning or land-use to be assessed. In addition, 
it mandates that those plans and programmes that set the framework for future development 
consent of projects outlined in the EIA Directive and those plans/programmes that have been 
determined as requiring assessment under the Habitats Directive  should also be assessed( for 
more see, Glasson et al.,1999; Sheate et al., 2004 ). For the plans and programmes not specified, 
Member States are still required to carry out a screening procedure to determine any significant 
                                                             
22 (http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:197:0030:0037:EN:PDF; http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0469:FIN:EN:PDF). 
23 (http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0469:FIN:EN:PDF ). 
83 
 
environmental effects. This screening procedure is based on the criteria outlined in Annex II of 
the Directive (see ODPM, 2005 g).  
4.9.2SEA in application: stages for conducting SEA  
The aim of SEA is to protect the environment and promote sustainability by integrating the 
environmental issues in decision-making. There are several, slightly varying definitions of SEA, 
for example, Partidario and Clark (2000); Sadler and Verheem (1996); Stinchcombe and Gibson, 
2001; Therivel et al (1992); and Therivel (2004). As a result, there are different opinions on the 
different stages and techniques to achieve this integration of environmental issues in decision 
making. For instance, Wood and Djeddour (1991), advocate the direct transfer of EIA 
methodologies to the SEA process because of the similarities of tasks in both processes. On the 
other hand, Therivel and Partidario (1996), suggest that a direct transference from the EIA 
process will only serve to limit the SEA process.  However, a consensus on some basic principles 
of SEA suggested several stages and techniques for conducting this process (see CEP/IC, 2010; 
Hales, 2000; Therivel, 2004). These principles outline that SEA is a tool to:   
1. Improve strategic action and as such, suggests that the SEA should start as early as 
possible and actively involve the decision makers to ensure that the findings are taken 
into account during decision making.  
2. Promote participation of other stakeholders: SEA aims to include environmental and 
sustainability issues in the decision-making process. As a result, a wide range of 
stakeholders including the public should be involved in the process.  
3. Focus on key environmental/sustainability constraints: while there are variety of 
environmental and sustainability issues, there is limited time and resources for decision 
making. Thus, only the key issues should be considered in the decision-making process.  
4. Identify the best options that modify damages rather than accommodate them.  
5. Minimize negative impacts while optimizing positive impacts and compensate for the 
loss of valuable features and benefits. 
6. Ensuring that strategic actions do not result in irreversible damage. This requires an 
identification of environmental limits and thresholds against which the effects of the 
PPPs are assessed. It compares the present state of the environment, the baseline, 
against the future state where the PPPs have been implemented, to determine whether 
the effect will be significant.  
A combination of steps outlined by the United States Department of Housing and Urban 
Development (USHUD) and the UK Department for the Environment (DoE) was proposed as a 
method for the SEA process, characterized by the following steps (see Figure 14) (Therivel et al., 




Figure 14: Stages in the SEA process (source: adapted from CEP/IC, 2010) 
Does the plan or 
programme require 
an SEA ?  
Screening  
Scoping   Selecting the 
environmental issues to be 
addressed by the SEA   
Baseline Data  
Establish the baseline data    
Alternatives   What different approaches 
can be taken?     
Mitigation  What can be done to alleviate 
negative impacts?     
Environmental 
Report  
Document process and 
findings     
Public 
Consultation   
Consult public and NGOs     
Consider SEA 
findings   
Take SEA findings into 
account      
Monitoring    Monitor implementation of 
plan/programme      
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Practical experience of SEA application indicates four main stages to the process. These include 
establishing the context; implementing the SEA; informing and influencing the decision–making 
and monitoring and evaluation (see OECD, 2006). In addition, this is an iterative process that 
requires public consultation and feedback (Therivel et al., 1992; CEP/IC, 2010; ODPM, 2005g). 
1. Establishing the context for the SEA: this starts with screening to determine whether an 
SEA is required for the plan or programme under consideration. Inherent in the 
screening stage is establishing objectives that outline the role of the plan or programme. 
However, as SEA emphasizes participation of the relevant public and private sector 
stakeholders, it is appropriate to identify the relevant stakeholders at this stage in order 
to develop a communication plan for their engagement.   
2.  Implementing the SEA:  here, the contents of the SEA and the relevant criteria for the 
assessment of the PPP are defined in a scoping stage that identifies the key 
environmental and sustainability issues.  In addition, time and resources are allocated 
for the process and existing knowledge about key issues are identified. Subsequently, 
baseline data are collected. This involves identifying the affected environmental and 
social systems. Baseline data should be comprehensive and identify the important 
ecological systems and services, as well as their resilience, vulnerability and significance 
for human well-being. Simultaneously, any existing international, national or regional 
legislation on environmental protection measures or objectives should be reviewed. In 
addition, this baseline data should reflect the objectives and indicators identified in the 
“scoping report”.  
From the baseline data, potential impacts, both direct and indirect, have to be 
determined in order to identify alternatives to the plan or programme under 
consideration. Environmental impacts are complex and occur through varying channels, 
thus, making their identification, prediction and analysis difficult. However, it is 
important to enhance opportunities and minimize negative impacts.  Thus, a mitigation 
hierarchy to avoid, reduce and offset adverse impacts should be applied (CEP/IC, 2010; 
OECD, 2006). In addition, while the previous SEA stages assure a basic level of quality, 
specific measures may however, be warranted.  These measures depend on the nature, 
context, needs and timeframe of the specific strategic initiative. Of value would be an 
independent review of the SEA process by experts or academics, an independent expert 
commission or internal audits by the Ministry of the Environment and steering 




3. Informing and influencing decision-making: this stage generates recommendations to 
decision makers via the draft and final reports. These reports influence key decisions. 
Consequently, they should communicate clearly and concisely information on the key 
environmental issues linked to the PPs. Decision makers should know the range of 
options available to them, the likely effects of their choices and the consequences should 
they fail to reach a decision.  It should be noted that this step is conducted in dialogue 
with relevant stakeholders.  
4. Monitoring and Evaluation: it is important to monitor the extent to which environmental 
objectives or recommendations made in the SEA report or the PPs are being met. For 
example, the use of information tracking systems to monitor and check the progress of a 
PPP. Finally, a formal evaluation of the monitoring results should form part of the PPP 
review. 
4.9.3 Limitations of the SEA process 
SEA can help achieve more environmentally friendly strategic actions. However, it is neither 
simple nor does it present automatic solutions as the process has some significant limitations 
(Stinchcombe and Gibson, 2001; Therivel, 2004).  The SEA process can be expensive and time 
consuming, although, this is dependent on the type of strategic action and how efficiently the 
process is carried out. Therivel (2004) highlights that while SEA costs are incurred at the start 
of the project and often vie with other costs, such as, feasibility costs, these can be recouped 
with benefits if the process is carried out efficiently. In addition, various authors (Stinchcombe 
and Gibson, 2001; Therivel et al., 1992; Therivel, 2004) observe that successful implementation 
of the SEA process hinges on availability and accessibility of appropriate baseline information.  
Unfortunately, this is a major constraint of SEA as baseline information may not exist and, if it 
does, may be inconsistent, confidential, incomplete or inappropriate to the relevant PPP 
(Stinchcombe and Gibson, 2001; Therivel et al., 1992; Therivel and Partidario, 1996). 
Furthermore, uncertainty is a particular characteristic of policy making, as it is extremely 
difficult to link cause and effect of policies to environmental impacts. A lack of baseline 
information further incapacitates the ability to anticipate and monitor the impacts policies will 
have on the environment (Stinchcombe and Gibson, 2001). Finally, SEA needs to cope with a 
huge range of decision-making situations which can be undermined by inconsistent data and 
vague predictions (Hanebury, 1993; Therivel, 2004).  
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4.9.4 Implementing SEA through Sustainability Appraisal in spatial 
planning  
The SEA Directive applies to certain plans and programmes (PPs). These plans and programmes  
are strategic levels of decision-making that focus on issues such as land-use planning (e.g. LDFs), 
transport, economic development and tourism, that set out the framework for future 
development consents. As a result, implementation of the SEA Directive in the United Kingdom 
applies principally to PPs in town and country planning and infrastructure sectors (see CEC, 
2003; CEP/IC, 2010; Sheate et al, 2004; Eales and Sheate, 2011). This section briefly examines 
how SEA is delivered in spatial planning in the UK.  
In spatial planning in England, the SEA Directive is incorporated into wider Sustainability 
Appraisals (SA) to address economic, social and environmental concerns. These appraisals are 
exercises in evaluation and decision-making, conducted to implement the concept of 
Sustainable Development. Consequently, such assessments can be seen as a vehicle in the 
general pursuit of sustainability as well as a contributing factor in defining the specifics of 
sustainability particular to each plan or programme (Gibson, 2006). Similarly, Levett (1997) 
recognizes that Sustainability Appraisals provide “an assessment of activities, projects, 
programmes and plans which applies social and economic sustainability criteria as well as 
environmental ones and, considers the integration and reconciliation of different criteria”. 
However, Gibson (2006) is of the view that similar to its progenitor, Sustainable Development, 
Sustainability Appraisals/Assessments, especially as currently applied, address ecological, 
social and economic issues separately and, subsequently, struggle to integrate their separate 
findings at the end of the assessment. In addition, there are several arguments on integration of 
issues in Sustainability Appraisal which, in turn affects the way the appraisal is carried out and 
subsequent trade-offs (for more, see Canadian Environmental Assessment Agency, 2003; Eckley, 
2001; Jenkins et al., 2003; Lee and Kirkpatrick, 1997; Morrison-Saunders and Therivel, 2006; 
Owen and Cowell, 2002; Scrase and Sheate, 2002). Nevertheless, to ensure sustainability in 
plans and programmes, integration might be best applied at an early stage in order to fully 
identify potential impacts and subsequent trade-offs.   
Local Planning Authorities are required to conduct Sustainability Appraisals incorporating 
Strategic Environmental Assessment (SA/SEA) of plans and programmes that could potentially 
have significant impacts on the environment, in compliance with European Union Directive 
2001/42/EC (ODPM, 2005b). This requirement is conducted during the preparation of 
Development Plan Documents. It demonstrates how these documents meet the requirements of 
Sustainability Appraisal and the SEA Directive by providing relevant technical information in 
line with the stages of the DPD preparation. Figure 15 outlines the steps undertaken by LPAs in 
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developing Development Plan Documents, from preparation to adoption. In addition, the LPA 
must produce a Sustainability Appraisal scoping report that sets out the scope and level of detail 
of the proposed Sustainability Appraisal (for more, see OPDM, 2005b). This process is applied to 
the following stages in development of the DPDs:-  
1. Pre-submission consultation stage:  a Sustainability Appraisal of the issues and options 
is undertaken and consultations on the initial Sustainability Appraisal report.  
2. Pre-submission public participation stage: here, SA/SEA informs the decision-making 
process and the development of the preferred options. Thus, LPAs must undertake a 
Sustainability Appraisal of the preferred options and prepare a final sustainability 
report for consultation alongside the preferred options document.  
3. Submission: the final sustainability report submitted by LPAs should take into account 
changes as a result of public participation on the preferred options (for more, see Figure 
15 below).  
 
Figure 15:  Preparation of Development Plan Documents (DPD) (Source: ODPM, 2005b) 
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4.10 Rationale for selecting EIA and SEA  
The rationale for selecting EIA and SEA is based on their role as complementary ”downstream” 
and “upstream”  processes, respectively  in spatial planning. SEA acts “up stream” by identifying 
the best options early in the policy and planning stage, while EIA acts “down stream” and refers 
to projects that occur as a result of the decision-making process. Several authors (Acre and 
Gullon, 2000; Jones et al., 2005; OECD, 2006; Rogers et al., 2008; Therivel et al., 1992) observe 
that an EIA assesses the effects of a project on the environment alone, thus, limiting the choice 
of more environmentally friendly alternatives. Alternatively, SEA directly influences the policy 
environment especially in its formative stages, and as such, increases the likelihood of creating 
more sustainable outcomes with reduced environmental risks. Thus, the aim of SEA is to 
provide decision-makers and stakeholders with timely and relevant information on the 
potential environmental impacts that could occur as a result of PPP implementation (Acre and 
Gullon, 2000; Jones et al., 2005; OECD, 2006; Rogers et al., 2008; Sheate et al., 2004; 
Stinchcombe and Gibson, 2001; Therivel et al., 1992).  
 
In addition, several sources (OECD, 2006; Therivel et al., 1992; Rzeszot, 1999) complain that EIA 
usually takes place in a predetermined policy environment and is usually prepared by the 
proponent who has a vested interest in the project.  Thus, the alternatives will often be limited 
to choices and technology associated with the initial project. Similarly, Glasson et al. (1994); 
Therivel et al. (1992); CEP/IC (2010) and Stinchcombe and Gibson (2001) argue that the EIA 
process reacts to development proposals, as opposed to anticipating them. As a result, the 
mitigation measures for EIA projects are often viewed as forms of alternatives which are added 
onto the project after major decisions, such as, project location, have been taken.  Hence, the 
suggestion that EIA is more concerned with mitigating the impacts arising from the 
developments rather than finding more suitable alternatives (Eales and Sheate, 2011).  On the 
other hand, conducting an SEA helps identify more strategic choices that lead to more 
sustainable outcomes and reduces environmental risks (OECD, 2006).This is because the SEA 
process facilitates the early consideration of environmental impacts, thus, allowing for an 
examination of an array of alternatives, for standard mitigation measures to be developed and 
provides opportunities to address a wide range of impacts (Jones et al., 2005; Therivel et al., 
1992).   
 
Furthermore, Therivel et al. (1992) argue that the timescale for conducting an EIA is often 
constrained by external factors, such as, available resources and timing of planning application, 
and, often results in the process being compressed. Consequently, this influences the collection 
of baseline data, thereby, undermining the quality of analysis undertaken. In addition, it limits 
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stakeholder engagement, resulting in an insignificant contribution and a waste of resources. In 
contrast, there is a more proactive approach in conducting SEA as all the relevant experts are 
involved at the early planning stages. This increases its contribution to the decision-making 
process and improves the quality of the analysis undertaken. Finally, Partidario (2007) 
identifies the main difference between EIA and SEA. She highlights that EIA is primarily 
concerned with resolving a developmental problem by viewing it from an environmental 
perspective, while SEA delimits and elucidates the context of a problem in order to address it 
appropriately (for more, see Partidario, 2007).  
 
Thus, the rationale for selecting EIA and SEA is that embedding the Ecosystem Approach in 
these tools would facilitate a “trickling down” effect, upstream in policy decision-making and 
downstream in planning application decisions, in spatial planning. Such an effect should ensure 
that the Ecosystem Approach is successfully integrated in spatial planning as well as the 
development planning system. However, there are certain limitations of the decision-making 
process and the Ecosystem Approach that might hinder this embedding. The next chapter 
discusses these limitations and how they were addressed within the research.   
91 
 
Chapter 5: Limitations to integrating the Ecosystem 
Approach in the decision-making process 
There have been several improvements in the drive to attaining sustainability. For example, the 
introduction of a universal valuation approach, the Ecosystem Approach, for ecosystem services 
and functions. In addition, there have been several advances in the developments of institutions, 
designs and tools that increase our understanding of ecosystems. However, the MEA (2005) 
observes that neither improvements nor advances have been reflected in current decision-
making process. Integrating the Ecosystem Approach in the decision-making process is integral 
to ensuring the development of more sustainable policy and management option. It enhances 
the decision making process as it provides information on how management decisions affect 
ecosystem services and in turn, how ecosystem services influence the decision making process.  
Consequently, this integration aims to ensure that well informed decisions are made and 
appropriate policy options and management are developed and implemented (MEA, 2005a; 
MEA, 2005c; MEA, 2005d).  
 
However, the decision making process is fraught with complexity which impedes integration of 
the Ecosystem Approach within it. It is multi-dimensional and involves a range of actors 
depending on the scale of government. For example, these actors/decision makers play decisive 
roles that affect ecosystem services, as they influence and determine the type of policy and plan 
option to be implemented (MEA, 2005; Ranganathan et al., 2008; Rayners et al., 1994; Rogers et 
al., 2008). Unfortunately, this role of the decision-making process and its actors is often 
overlooked when developing policies and plans as the consequences of decision-making on the 
environment are not considered.  In addition, the effectiveness of the decision making process 
and the resultant policies and plans depends on several factors, for example,  using the best 
available information; ensuring the participation of relevant stakeholders; and, recognition of 
ecosystems value including those values that cannot be quantified. However, these factors often 
constitute significant limitations on the effectiveness of the process as they are either 
unavailable, not implemented or overlooked.  In a similar vein, the ability of the Ecosystem 
Approach to fulfil its required role as the basis for considering ecosystem services and its 
subsequent integration into the decision making process is limited by several factors, for 
example, data availability and the ability to communicate available information.   
 
These limitations of the decision-making process and the Ecosystem Approach are interrelated.  
For example, the role of the Ecosystem Approach to provide environmental considerations in 
the decision-making process is constrained by data availability. In turn, in decision-making, 
communicating the available data is dependent on the relevant stakeholders’ understanding of 
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the Ecosystem Approach as well as their skills. As a result, the decision-making process has to 
be tailored to the different of understanding and skills represented by the range of relevant 
stakeholders. This chapter discusses the limitations of the Ecosystem Approach on decision-
making and explores ways to address them in order to facilitate embedding and integration.  
5.2 Limitations of the Ecosystem Approach  
The Ecosystem Approach does not account for certain limitations imposed by the decision 
making process. Decisions that affect the sustainability of ecosystem services are taken by a 
wide range of stakeholders, from decision makers that develop and implement policies, to 
individuals at home who use these services daily.  Consequently, there are different values and 
perceptions of ecosystem services, which influences the decision making process and, ultimately, 
its outputs (Bingham et al., 1995; MEA, 2005d; Ranganathan et al., 2008; Vicente and Partidario, 
2006).  On the other hand, the role of the Ecosystem Approach in informing the decision-making 
process about the relationships between ecosystems services and human systems is limited by 
several constraints, which need to be addressed in order to facilitate the integration of this 
concept into policy and plans. The following were identified as constraints to integrating the 
Ecosystem Approach in decision-making: the lack of knowledge and information, data 
availability and accuracy, communicating available information. These constraints are discussed 
below.  
5.2.1 Data Constraints 
A prerequisite to well informed and effective decision-making is the availability of relevant and 
accurate information on ecosystem services. Data sets needed for assessing ecosystems services 
include land-use, land cover and freshwater resources. In addition, data sets should describe: 
location; extent and condition of ecosystems; provision of ecosystem services; relationships 
among drivers and services; and, finally, the relationship between services and human well-
being (MEA, 2005a; MEA, 2005b). Due to advances in technology and an increased 
understanding of the interactions between ecosystems, Ranganathan et al. (2008) observe that 
knowledge about ecosystem services has increased. However, human ability to alter ecosystem 
has also increased. As a result, information required to assess these changes is not available and, 
where available, is constrained by several factors which, have to be overcome for their effective 
use (for more, see Ranganathan et al., 2008).  
Similarly, the MEA (2005b) observes that data often have incomplete coverage and are collected 
by different researchers and sources. Consequently, data from different sources have 
incompatible methods, inconsistent spatial scales and time periods, and, use distinctive 
characterization and definition approaches.  In addition, data sets for several ecosystems 
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services, such as, supporting services, are rarely available while some, for example, time series 
data of global land cover, have never even been produced (MEA, 2005b; MEA, 2005e; 
Ranganathan et al., 2008). On the other hand, when available, the quality of available data is 
dependent on scale and category of ecosystem services. For example, global data for regulating 
ecosystem services, such as, flood risk, are readily available. In contrast, local level data, is 
extremely scarce and when available, often incomplete and of poor quality (MEA, 2005b; MEA, 
2005e; Ranganathan et al., 2008).  
5.2.2 Knowledge and Information Constraints  
There is a gap in the knowledge of ecosystem services.  Human knowledge of ecosystem 
services and processes are incomplete, and as such, cannot anticipate all the goods and services 
that an ecosystem provides or could provide. Consequently, it is difficult to judge the impacts of 
decision-making and human activities on ecosystems, as the knowledge and information 
required to develop appropriate measures to mitigate or prevent ecosystem damage is often 
limited or lacking (Bingham et al., 1995; MEA, 2005d; Ranganathan et al., 2008). In addition, this 
limited information and knowledge makes it difficult to recognize the interdependencies of 
ecosystems and socio-economic systems.  Subsequently, this lack of knowledge is transferred to 
the decision-making process which makes use of the existing and documented knowledge. Thus, 
incomplete knowledge will inadvertently result in inadequate response options and measures. 
For instance, the Pacific Yew was considered to be a weed species until its medicinal value in the 
treatment of certain cancers was discovered (MEA, 2005b). However, there have been several 
attempts to bridge this gap in the knowledge of ecosystem services. For example, the United 
Kingdom National Ecosystem Assessment (UKNEA) which is the first analysis of ecosystem 
services in the United Kingdom. It was designed to provide detailed knowledge of historic, 
current and future trends of national ecosystems and their services (see UKNEA, 2011).  
 
There is also a gap in the existing knowledge and information of ecosystems. There are 
numerous sources of knowledge and, incorporating them into general information for use in the 
decision-making process can be tedious (MEA, 2005b; MEA, 2005c; MEA, 2005d; Norgaard, 
2004). However, Ranganathan et al. (2008) identifies three types of knowledge, essential for a 
more informed decision-making process. These include:   
 Scientific knowledge that contributes to ecosystem protection and management. It 
generates relevant information on ecosystem functions and processes and identifies the 
best method for application.  
 Applied knowledge which helps facilitate the decision making by identifying and 
calculating the synergies and trade-offs in ecosystem services respectively.  
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 Best practice that identifies the best practice of ecosystem management with human 
well-being and as a result, should focus on all levels of governance.   
Stakeholders’ understanding of these identified types of knowledge is necessary to promote the 
change required for sustainable management of ecosystems and their services. However, 
incorporating this knowledge in decision-making is challenging, due to different values, 
interests, concerns and voices represented in the process. For example, indigenous and local 
communities are experts on their environment as they are the immediate users and as such, are 
knowledgeable on how their environment functions. However, until recently, their interests 
were either absent or limited in the decision making process (Bell and Morse, 2003; Hugh-Jones, 
1999; MEA, 2005c; MEA, 2005d). In addition, the information on ecosystem services, available 
for use during decision-making is often value dependent.  It reflects the value of the decision 
makers which, may or may not, be available regardless of its existing knowledge.  For example, 
if a forest’s primary value is logging, the information on its value will be readily available 
because it is has monetary valuation. However, if the primary value is related to erosion control 
and watershed, there might be insufficient information supporting this value. Usually, it is after 
the damage has been wrought that such value is researched and relevant information collected 
(MEA, 2005d). Furthermore, ecosystems have present and future dimensions which influence 
stakeholders’ value and perceptions of ecosystems services when considering long or short 
term impacts, especially, as the use and value of ecosystems today affects their ability to sustain 
production of service (Bingham et al., 1995; MEA, 2005b; MEA, 2005c;  MEA, 2005d).  
5.2.3 Uncertainty Constraints  
Due to the knowledge gap about ecosystems and their services, the MEA (2005d) suggests that 
the outputs of the decision-making process, policies and management strategies, are uncertain 
and, incorporate an amount of risk. This knowledge gap generates uncertainty in determining 
and anticipating the full range of impacts to ecosystem services.   In turn, this creates difficulties 
in predicting the future trends of ecosystem services and its impacts on social and economic 
systems, thus, exacerbating the risks of decisions on ecosystems. For example, the difficulty to 
detect changes in regulating ecosystem services, such as, climate change. Usually, changes in 
these ecosystem services are often noticed as a result of catastrophic events. However, this does 
not apply to all ecosystem services as it is relatively easy to detect changes and predict trends in 
provisioning ecosystem services and their goods. For example, fish stock depletion and its effect 
on the fishing community and market price, although, similar to other ecosystem services, these 




In the past two decades, predictive tools and techniques, such as, GIS, remote sensing and multi-
agent systems, with the ability to predict and simulate ecosystem trends, have been developed. 
Consequently, they can be employed to overcome these uncertainties by assessing and 
predicting trends in ecosystem changes to fill this knowledge gap.  While these tools have 
received increased recognition as decision support techniques, the MEA (2005b) however, 
observes that information derived from these techniques is not reflected in the decision-making 
process. Ultimately, this increases uncertainty and risk in the decision-making process as the 
relationship between a decision and its consequence is hard to see and understand.   
5.2.4 Communication Constraints 
Stakeholders have different skills and understanding of ecosystems services and as such, have 
varying strengths and weaknesses in processing available information on ecosystems. 
Therefore, it is essential to tailor such information to their level of skills and understanding to 
help them make more informed decisions (Cosmides and Tooby, 1996; Kahneman et al, 1982; 
MEA, 2005a; MEA, 2005b; MEA, 2005c; MEA, 2005d; MEA, 2005e; Ranganathan et al, 2008; 
Wilson 2002). Consequently, the question that arises is, “how best to communicate ecosystem 
services with stakeholders and decision makers? With the increased focus on public 
participation, there has been an explosion in the use of visualization tools, such as,  GIS , remote 
sensing, integrated assessment model and multi-agents systems models as decision-support 
tools  to engage more effectively with stakeholders and, ultimately, create more sustainable 
decisions(Balram et al., 2003; Becu et al., 2007; Bourne and Walker, 2005; Bousquet et al., 1998; 
Bousquet and LePage, 2004; CIRAD, 2007; MEA, 2005b; Pereira et al., 2003; Sanoff, 2000).  
Balram et al. (2003) highlight that environmental problems have spatial origins and 
consequences, thus, effective stakeholder engagements should integrate tools which facilitate 
an understanding of its spatial components.  Similarly, the OECD (2006) acknowledges the use 
of predictive modelling techniques, such as, GIS, to predict trends in environmental assessments. 
These tools generate visual aids, for example, maps to communicate the impacts of drivers of 
change and the effects on decisions on ecosystems as well as humans systems (Longley et al. 
2005). In addition, various authors (Alabaster and Hawthorne, 1999; Balram et al., 2003; 
MacEachren, 2001; Jiang and Chen, 2002) suggest that certain spatial considerations, such as, 
access to spatial data and information and integrated exploratory and visual analysis tools could 
enhance stakeholder engagement. However, Balram et al. (2003) argue that the mechanisms 
and dynamics for incorporating these spatial considerations in stakeholder engagement and 
decision-making is challenging.  
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5.3 Addressing these limitations: selecting complementary techniques  
The MEA (2005b) advocates the use of existing decision support tools and techniques as they 
have the competency to conduct the Ecosystem Approach. However, these tools and techniques 
have certain limitations that need to be addressed in order to facilitate integration in the 
decision-making process. The MEA (2005) questions the effectiveness of existing sustainability 
tools as they have failed to deliver Sustainable Development. These limitations can be attributed 
to several reasons, namely, the trade-offs in favour of the economical pillars, the lack of 
integration in relation to the three sustainability pillars and the constraints of the decision-
making process. Consequently, these limitations are evident in the decision-making process and 
its outputs, policies and plans, bereft of the sustainability principles (Bell and Morse, 2003; 
Mitchell, 1996). Thus, the ensuing challenge is how to effectively use existing tools to improve 
the decision-making process within the changing context of ecosystem services (MEA, 2005a; 
MEA, 2005b).  
The MEA (2005b) rationalizes that these limitations can be overcome by the use of existing 
approaches that complement each other through data collection and analysis. Similarly, Dalal-
Clayton and Sadler (2008) highlight that no approach is perfect; rather, there are benefits to be 
realized through contributions from other approaches. Thus, while existing techniques and 
tools are flawed and have limitations, their use in a synergistic manner, has the potential to 
overcome these limitations and arrive at more sustainable decisions. In addition, the use of 
existing tools and techniques strengthens the research as several of these tools are very well 
developed, need no training period, have existing data sets and can easily be validated. In 
contrast, developing a new technique would involve validating the technique, collecting and 
building data sets, and resources spent on training (for more, see MEA, 2005).  This rationale 
can be linked to the pragmatic worldview approach adopted by this research, which lays 
emphasis on deducing an answer to the research question using what works to arrive at either a 
conclusion or recommendation( see Chapter 2) . In addition, the pragmatic advocates the use of 
several tools and methods depending on how they complement each other and their 
contribution to understanding the research problem (see Creswell, 2009). However, as well as 
addressing these discussed limitations, complementary tools and techniques should be applied 
to conduct an Ecosystem Approach assessment.  Thus, selection of techniques for use in this 
research was based on their ability to conduct an Ecosystem Approach assessment as well as 
address the identified limitations. The next section discusses the selection of techniques and 
their applicability in conducting such an assessment.  
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5.4 Complementary techniques to conduct an Ecosystem Approach 
assessment 
The Ecosystem Approach outlines a logical structure, the Analytical Approach, to evaluate 
human systems and ecosystems. This Analytical Approach ensures that all their essential 
components, for example, drivers of change and scale of assessment are addressed and the 
relationships between them evaluated. Consequently, the Analytical Approach forms the 
foundation for conducting an Ecosystems Approach. It outlines key questions and tasks deemed 
pertinent to gathering baseline information about ecosystem services in order to conduct a 
thorough assessment. The key questions gather baseline information by asking:  
1. What are the current spatial extent and condition of the ecosystem? 
2. What are the quality, quantity and spatial distribution of ecosystem services provided? 
3. Who lives in the ecosystem and what ecosystem services do they use? 
4. What are the trends in ecosystem condition and their services in the recent (decades) 
and more distant past (centuries)? 
5. How does ecosystem condition and in turn ecosystem services, respond to the drivers of 
change for each system?  
In addition, the Analytical Approach identifies certain tasks essential to conducting an 
Ecosystem Approach assessment. These tasks (see Figure 16) are applicable to all categories of 
ecosystem services and all scales of assessment (MEA, 2005a; MEA, 2005b; MEA, 2005e). 
However, the MEA (2005) observes that data availability and methodological applicability 
differs for the different categories of ecosystem services and the scale of assessment. As a result 
it recommends that the Analytical Approach should be refined and tailored according to the 
scale of assessment and the category of ecosystem service being assessed. Thus, the use of these 
tasks to conduct an Ecosystem Approach assessment depends on the context and scope of 
application. Consequently, the Analytical Approach was refined to fit the scope and the scale of 





Figure 16: Tasks in the Analytical Approach (source: MEA, 2005a). 
5.4.1 Refining the Analytical Approach  
The Analytical Approach was refined by identifying the tasks relevant to the scale and context of 
the assessment, namely, the case study. The key questions (see 5.4) were used as a guide to 
denote their relevance. Consequently, the following tasks were identified as significant to the 
context of the research:  
1.  Identifying and categorizing ecosystems and their services,  
2. Identifying links between human societies and ecosystem services,  
3. Identifying  drivers of change,  
4. Evaluating impacts of change,  
5. Evaluating response options to deal with ecosystem changes, and  
6. Analyzing and communicating the uncertainty of assessment findings.   
Subsequently, these identified tasks were employed to answer the key questions to garner the 
baseline information prerequisite to the evaluation, thus, necessitating the selection of 
appropriate techniques to conduct these tasks and realize these answers, within the context of 
the research. It should be noted that some of these tasks are carried out simultaneously rather 
than sequentially and were iterative as information was fed back from one task to another at 
some junctures (MEA, 2005) which incidentally, strengthens this research’s rationale for using a 
mixed method approach(see Chapter 2).  
99 
 
5.4.2 Identification of Techniques for conducting the tasks in an Ecosystem 
Approach Assessment  
The following techniques: Network Analysis, stakeholder engagement and Geographical 
Information Systems were identified for use in the research. In addition to their applicability to 
the relevant task required to conduct an Ecosystem Approach assessment, these techniques 
were identified as having the propensity to address the identified limitations by informing data 
collection and analysis and building on findings from the previous techniques. Thus, they were 
applied as complementary techniques in order to offset any weakness and improve the accuracy 
of findings.  Their use as complementary techniques is discussed below: 
1. Network Analysis was applied to bridge the gaps in ecosystem services’ knowledge and 
information and to overcome uncertainty.  It established the links between human 
systems and ecosystem services by applying a source- pathway- receptor relationship. 
Application of Network Analysis developed a typology of ecosystem services which 
formed the basis for the data collected.  This typology informed stakeholder engagement 
and Geographic Information Systems.   
2. Stakeholder engagement was conducted to include local knowledge in the research. 
Local data is hardly available and, when available, it is usually of poor quality and 
incomplete (see Chapters 7-9). Consequently, inclusion of local knowledge was applied 
to bridge this data gap.  
3. Geographical Information Systems modelling was employed to model the typology of 
ecosystem services developed through the use of previous techniques, Network Analysis 
and stakeholder engagement. It was employed to communicate and explain the 
relationship between ecosystem services, drivers of change (land-use and land cover) 
and the key sustainability issues identified during stakeholder engagements. The use of 
GIS was aimed at assessing the conditions and trends of the ecosystem services 
associated with the key sustainability issues. In addition, it aimed at communicating the 
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- Inclusion of local knowledge 
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between human systems and 
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ecosystem services  
2. Stakeholder 
Engagement  




- Inclusion of local knowledge  
 
3. Geographic 




- To assess and predict 
condition and trends of 
ecosystems service.   
- To develop visualization aids 




Table 2: Complementary techniques identified for use in the research  
Although these identified techniques have been applied either separately or in combination to 
both Sustainability Appraisals and the Ecosystem Approach, they have never been applied in an 
integrated manner to achieve these tasks outlined by the MEA (2005) nor have they been used 
to assess ecosystem services at local level. The next section briefly evaluates each task, identifies 
which technique accomplishes what task and rationale for use. 
5.5 Overview for Conducting an Ecosystem Approach in the Research.  
 In the case study design, Yin (2003) advocates establishing the logic that links data to the 
proposition. Applying this within the research led to the creation of sub-questions which act as 
a guide to deliver the propositions (see Chapters 1 and 2). For example, one of the sub-
questions asked whether the selected techniques have been applied in an Ecosystem Approach 
and the scale of application. In addition, these sub-questions act as a guide or reference on how 
these tools and techniques could be combined to ensure successful embedding. This section 
gives an overview for applying the research techniques to conduct these tasks and to deliver the 




1. Identifying and categorizing ecosystem services were identified as key tasks.  Thus data 
collection started by identifying ecosystem services and by building a typology of 
services in the case study area. This initial typology was built from a literature review of 
the case study area.  
2. Identify links between ecosystem services and human well-being: previous application 
on Ecosystem Approach identifies Network Analysis as a useful tool to relate land-use to 
ecosystem services (see Chapters 3 and 7). Consequently, this technique was applied to 
establish links between land-use, land cover and the associated ecosystem services.  
3. Identify drivers of change: this was identified through the literature review.  Network 
Analysis was used to highlight links between changes in land-use, land cover and 
ecosystem services. However, Network Analysis occurred in conjunction with 
stakeholder engagement to identify these drivers of change.   
4. Refine developed typology of ecosystem services: the initial typology, developed from 
the literature, does not reflect a true representation of ecosystem services in the case 
study. Thus, it was essential to refine this typology by including local knowledge through 
engagement with relevant stakeholders. However, as ecosystem services is not a 
common term and might not have been understood by stakeholders, the initial typology 
was used to facilitate understanding of this concept. 
5. Assess conditions and trends of ecosystem services: the MEA (2005) emphasizes the 
need to deliver sound scientific information to decision makers and stakeholders in a 
manner they can understand to facilitate an understanding of the consequences of their 
actions. As a result, the research employed the use of GIS to assess the condition and 
trends of ecosystem services. The rationale here was that the use of a visualization tool 
would communicate impacts to stakeholders and decision-makers in order to clarify the 
consequences of their actions.  
6. Assess impacts on human well-being and ecosystem services: this task was carried out 
simultaneously whilst assessing condition and trends of ecosystems services. The use of 
stakeholder engagement was employed to highlight key sustainability issues. 
Subsequently, the condition and trends of the ecosystem services associated with these 
key sustainability issues were assessed in order to determine their impacts on human 
well-being and ecosystem services.  
7. Analyze uncertainty: this task aims to predict future trends and conditions of ecosystem 
services by building on current and past trends. GIS was employed to highlight current 
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trends of ecosystem service based on the developed typology in order to make 
predictions.  
8. Analyze policy options: this was conducted via expert evaluation, consultants and 
practitioners of the sustainability process. This was conducted using the result from the 
research to develop a revised framework showing the stages in EIA, SEA and spatial 
planning where the embedding would be most successful, as discussion points with 
experts in these fields. The feedback taken from these consultations would then be used 
to analyze the policy options concerning the embedding. This feedback was eventually 
inputted in the initial embedding and used to develop the theoretical framework for 
embedding the Ecosystem Approach in spatial planning. 
This research takes as its starting point that applying the specific techniques to the Ecosystem 
Approach would overcome the limitations to its integration in the decision-making process, or 
at the very least, make for a better informed decision-making process. However, this is subject 
to decision makers and stakeholders having the appropriate skills and capacity to utilize such 
information.  In addition, this research adopts the use of a case study as a focus for application 
of the selected techniques to the Ecosystem Approach and as a basis for providing 
environmental considerations during decision-making. Subsequently, the lessons learned and 
conclusions drawn from this application within the case study were employed to embed the 
Ecosystem Approach in spatial planning and environmental assessment tools, SEA and EIA. 
Section III of this thesis applies the selected techniques to the Ecosystem Approach within the 
case study context.  
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Chapter 6: The Thames Gateway  
The Thames Gateway is a vast area of land within the jurisdiction of several different local 
authorities that stretches for 65 km along the River Thames, from the London Docklands to 
Southend in Essex and Sheerness in Kent (see Figure 18). The area owes it rich natural and 
historic heritage to the River Thames which provided an important route for all forms of social and 
economic change, ideas, and influences. Unfortunately, this area is no stranger to unsustainable 
development.  It was once a thriving and bustling community until the decline of industries 
located there left a trail of social deprivation and contamination.  It was reported to have the 
highest number of socially deprived wards, unemployed population and the lowest standards of 
education in the South-Eastern Regions (ODPM, 2005).  
 
Figure 18: Map of Thames Gateway (source: DCLG, 2006)  
The decline in the Thames Gateway has been attributed to the fact that the area was not 
developed in a co-ordinated manner. Consequently, the Growth and Regeneration in the Gateway 
Report (ODPM, 2004) outlines plans for development in the area to focus on existing brown-
field land in order to avoid wasteful sprawl and to conserve green areas. On the other hand, the 
Campaign to Protect Rural England (CPRE) (2005) argues that this decline has added to 
biological diversity in the Gateway.  The area contains: 3,150 hectares of brown-field land of 
significant biodiversity; protected land; several Sites of Special Scientific Interest (SSSI) as well 
as Special Areas of Conservation (SAC) of international importance (CPRE, 2005; ODPM, 2004). 
In addition, the Gateway is located in a floodplain and pressure from the regeneration would 
inadvertently increase the risk of flooding in the area significantly (CPRE, 2005).  The 
regeneration plans for the Gateway have led the area being dubbed the largest regeneration 
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scheme in the United Kingdom, creating a significant challenge to development, designs and 
relevant policies. Furthermore, within the Gateway was the site for the 2012 London Olympics. 
There is increased pressure to ensure that the relevant areas for the event would not fall into 
decline on completion of the Olympics end but rather, be used for the foreseeable future. It is 
such challenges and characteristics of this regeneration that created opportunities for its use in 
the research, establishing the rationale behind its choice as a case study area for the research.  
6.1 Regeneration in the Thames Gateway  
At the heart of regeneration in the Thames Gateway is the creation of sustainable communities, 
where people would want to live, work and play (ODPM, 1999). This regeneration aims to take 
advantage of the several opportunities existing in the area, namely, proximity to London, wide 
expanse and variety of derelict sites, to develop a vision that realizes sustainable community 
development through sustainable economic, social and environmental regeneration. However, 
to achieve this, several constraints in the area had to be addressed. These included the need for 
transport improvements; a legacy of environment degradation; land contamination; and the 
high rate of unemployment and deprivation. Consequently, the objectives of the Thames 
Gateway Regeneration were outlined as:   
1. To improve economic performance, thus, enhancing London’s position as a major world 
and European City.  
2. To maximise the opportunities for new economic activity and jobs, created by improving 
transport connections to continental Europe. 
3. To work with the market, building on existing economic and community strengths, 
reinforcing the economic base, and, at the same time attracting new economic 
investment and strengthening existing communities as well as attracting new residents. 
4. To encourage a sustainable pattern of development optimising the use of existing and 
proposed infrastructure and maximising use of the many derelict sites which previously 
supported other activities. 
5. To safeguard and enhance natural and man-made environmental assets and where 
necessary, raise the quality of the local environment, to encourage the highest quality in 
the design, layout and appearance of new developments (for more, see ODPM, 2001).  
These objectives were outlined in the framework, The Thames Gateway Planning Framework 
(ODPM, 2001) which was set to inform land-use decisions for development in the area.  It 
presents detailed guidance for the areas of major development in the Gateway and addressed 
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specific issues. For example, it emphasized the need for sustainable transport to meet the 
economic and social demand and access to facilities, thereby, reducing the need to travel. 
Application through the planning system was seen as the context for implementing relevant 
government policies. Thus, local authorities had to adopt this approach and objectives in their 
development plans and other relevant policies (ODPM, 2001). 
6.2 Regional Tier: Kent 
Thames Gateway Kent is located between London and the mouth of the River Thames, along the 
river’s south bank. Stretching from Dartford to Swale and crossing five local authority 
boundaries, it is an ethnically and socially diverse sub-region encompassing areas of prosperity 
as well as some of the most deprived localities in the South East (Thames Gateway Kent 
Partnership (TGKP), 2000). Its history of manufacturing and industry left a trail of 
unemployment, environmental damage and a host of other issues upon its decline. On the other 
hand, as a result of this history and geography, this region plays host to a spectacular array of 
natural assets. These include green space and protected areas, such as, the Elmley Marshes and 
North Downs (see Figure 19) (Kent County Council (KCC), 2003; Thames Gateway Kent 
Partnership, 2000).  
 
 
Figure 19: Kent’s Natural Assets (Source: KCC, 2009) 
However, while the area appears to be teaming with wildlife and vibrant landscapes, changes in 
agriculture, increased development and neglect have significantly reduced its biodiversity. For 
example, agriculture and housing have had a significant impact on water vole populations (Kent 
County Council, 2003). In addition, due to its proximity to London, the area is under immerse 
development pressure to deliver affordable housing and is currently undergoing extensive 
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regeneration to meet this demand. Thus, regeneration could have negative effects on the natural 
and historic environment of the area if environmental issues are not addressed (KCC, 2003; 
TGKP, 2009). Addressing these environmental issues delivers several economic and social 
benefits, for instance, a high quality sustainable environment increases property values, 
investment and civic pride (KCC, 2003).   In addition, environmental considerations have the 
potential to provide key drivers in improving quality of life, economic prosperity, health and 
well-being in the county, for example, by generating revenue from Kent’s natural heritage 
through ecotourism. Furthermore, there is the need to consider long term effects of the 
regeneration, for instance, the increased flooding.  
 
The Thames Gateway Kent Partnership (TGKP) consisting of public, private and voluntary 
bodies from this sub-region was formed in 2001, with the aim of tackling the legacy of 
deprivation and decline. This was to be achieved by creating sustainable communities with 
competitive economy, quality environment linking with other parts of the region (TGKP, 2009). 
This partnership identified three key areas: Kent Thameside (comprising Dartford and 
Gravesham), Medway and Swale. A local regeneration partnership, Kent Thameside 
Regeneration Partnership (KTRP), was set up to encourage major regeneration programmes in 
these areas, each with its own target for providing affordable housing and jobs. It should be 
noted that the KTRP ceased to exist in March, 2011. This was in accordance with the Coalition 
Government’s localism and decentralisation agenda as well as the refocusing and streamlining 
arrangements in the Gateway.  However, the Kent Thameside Economic Board which was 
established to promote the Kent Thameside area, raise standard of learning and skills, and 
develop economic and business competitiveness continues to engage with local businesses 
(Kent Thameside, 2011). 
6.3 Sub-Regional Tier: Kent Thameside 
Regeneration in the Kent Thameside (KTS) focuses on Dartford and Gravesham. These areas 
were identified as having significant roles in achieving the Government’s vision for regeneration 
through the provision of sustainable housing, employment and economic growth within the 
Thames Gateway. The regeneration programme aspires to deliver 30,000 new homes and 
50,000 new jobs. However, while this presents an excellent opportunity for growth, there are 
significant challenges in realizing this vision in a manner that benefits both existing and new 
communities (KTS, 2005). Consequently, a framework which set out the guiding principles and 
identified strategic objectives for the regeneration was developed. In addition, it highlighted the 




 Developing economic and business competitiveness which is delivered by establishing 
Ebbsfleet as one of the primary business locations in the Gateway to ensure continuous 
economic growth that will increase employment opportunities.  
 Promoting integrated transport, delivered through a fully integrated transport system 
that offers accessibility to all parts of the area. 
 Providing innovative mixed use development: the housing and job targets for the area 
presented an excellent opportunity to underpin urban regeneration through creation of 
quality mixed use development.  
 Integrating new and existing communities whilst improving the quality of life which can 
be achieved through provision of new and improved facilities and services in order to 
create a safer environment and promote healthy living.    
 Raising standards of learning and skills to ensure that the existing residents benefit from 
new job opportunities. This is delivered through improved educational attainment as 
well as focusing on lifelong learning.  
 Enhancing the built and natural environment by promoting public and open spaces and 
focusing on high quality urban and landscape design. This is delivered by capitalizing on 
key assets in the area such as the Thames Waterfront to provide an enhanced 
environmental and leisure setting (KTS, 2005). 
Building on this vision and strategic objectives, a number of priority programme themes, 
deemed essential in driving forward and maintaining the momentum of the regeneration were 
identified. These include: implementing FastTrack to deliver sustainable transport; community 
investment to address deprivation issues and rejuvenating Dartford and Gravesham town 
centres. Several initiatives were planned and developed to facilitate the delivery of a 
comprehensive vision and objectives for the regeneration. Subsequently, priority programme 
themes were created to deliver this vision and objectives. For example, major developments 
sites, such as, Ingress Park and Dartford Park (now known as the Bridge Development), were 
designed to deliver mixed use development.   
6.4 Local Tier: Regeneration in Dartford, Kent Thameside 
Dartford is the smallest of the Kent districts. However, it is strategically located, bordering 
London to the west, River Thames and Essex to the north and the remainder of Kent to the 
south-east. It is primarily an urban community with a myriad of landscapes including former 
industries, quarries and a mix of undulating countryside, all closely linked to urban and semi-
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rural settlements. Due to its strategic location and closely linked heterogeneous landscape, this 
area created a splendid opportunity to restructure the local economy and regenerate the area. 
As a result, it was earmarked as part of the Thames Gateway Regeneration (Dartford’s Local 
Development Scheme, 2011).  
As part of the Kent Thameside, Dartford plays a key role in delivering the strategic objectives 
and visions of the regeneration process. The key driver of growth in Dartford was to attract 
technology-based employment. However, after revision of various planning policies, the need to 
provide mixed-use developments which create vitality and diversity whilst reducing the need to 
travel was established (ODPM, 2005a). To meet this objective, Dartford was required to provide 
homes close to jobs, thereby, establishing a significant mix of uses. Subsequently, several 
planning permissions were revised to include a significant element of housing to create mixed- 
use developments. The Adopted Local Plans for Dartford Council and the Local Planning Brief 
(DBC, 1995; 1999; 2004) set out the strategic aims for regeneration in Dartford and identified 
six major sites for this regeneration: North Dartford, Ebbsfleet, Ingress Park, Eastern Quarry, 
Stone Castle and Swanscombe Peninsula West. In addition, these documents outlined certain 
principles for the development of these sites. For example, inclusion of designs to deliver 
sustainability principles, encourage alternative means of transportation and adopt a phased 
approach during development (DBC, 2004).  This research selects as its case study, the North 
Dartford site, now the Bridge Development.  
6.5 Local Embedded Case Study: The Bridge Development, Dartford 
Initially, North Dartford had been earmarked for development as a science park incorporating a 
business park, university campus and about 100 dwellings. However, with these policy 
revisions, the plan for the land at North Dartford was revised to include more housing without 
compromising the area’s key growth aims. Thus, while the location affords an exceptional 
opportunity for major economic development within the regional context, the plans were 
revised to create a sustainable community, The Bridge Development.  Consequently, the plan 
incorporated sustainable public transport, high quality amenities and facilities, accessibility to 
green space and a major educational complex (Dartford Borough Council, 1995; 1999; 2004). 
The following section sets the scene for the selected case study of the research. It presents a 
brief overview of the past and current use of the Bridge Development and discusses the policy 
context, outlining its vision and objectives. In addition, it gives the rationale for the use of a local 




6.5.1 Past use: Joyce Green Hospital and Littlebrook Lakes  
Previously, the site of the Bridge Development comprised Joyce Green Hospital, Littlebrook 
Lakes and a small parcel around the lakes (see Figure 20). Built at the beginning of the 20th 
century, Joyce Green Hospital was a hospital for small pox victims, and, with the decline of 
smallpox, for other infectious diseases such as diphtheria, scarlet fever and whooping-cough. 
Operational till the 21st century, Joyce Green Hospital closed down in September 2000, 
coinciding with the opening of the Darent Valley Hospital. Subsequently, the buildings became 
redundant and the site derelict.  As a brown-field site, it was a haven and corridor for a variety 
of wildlife including water voles due to its situation adjacent to the Dartford Marshes. The areas 
around the Littlebrook Lakes contained semi-natural habitats which supported various fauna 
and was of high ecological value (see Figure 20). In addition, the lakes, teeming with pike and 
carp, support a number of important plant species, a wide range of bird species, for example, 
winter waterfowl, short-eared owl, grebes as well as small mammals, such as, water voles and 
shrews (DBC, 1999). Furthermore, the site had had an arboretum containing over 1250 mature 
trees, covered by a Tree Preservation Order (TPO) as well as substantial areas of shrub and 
hedge planting (DBC, 1999).  
 
 
Figure 20: Former Joyce Green Hospital and Littlebrook Lakes (Source: DBC, 1999) 
This location presented several opportunities for regeneration, namely, its proximity to major 
transport routes, access to nature and iconic backdrop of the Queen Elizabeth II (QEII) Bridge 
and the River Thames (see Figure 20). However, it also has several constraints. These include 
the lack of utility infrastructure, nature conservation, high levels of air and noise pollution and 
limits to road capacity at Junction 1a of the M25 motorway (DBC, 1999). In addition, the 
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grounds were used by bikers for dirt bike riding which constituted a nuisance. Furthermore, 
there were several cases of fly-tipping and the sewage works situated adjacent to the site often 
emitted a foul smell. 
 
6.5.3 Planning context: vision, objectives and master plan for the Bridge 
Development  
The national, regional and local planning policy guidance and development plan policy were 
considered when preparing the development proposals. The PPSs informed land-use guidance 
and decisions for the regeneration, thus, forming the context for implementation of relevant 
policies. In addition, the RSS identified priority themes and areas to drive forward this 
regeneration.  As a result, the development plans incorporated a cascade of aims and objectives 
from PPSs and the RSS extant at the time of their development.  
The aim of this development was to create a development of regional and national importance 
that maximised the strategic opportunities of this derelict site; utilized existing utility 
infrastructure, and mitigated the negative effects of potentially poor neighbours. Thus, 
recognizing the primary objectives established by Dartford Borough Council. In addition, the 
development was expected to create opportunities for high quality growth industries with an 
advanced technology base in accordance with strategic planning policies, thereby, satisfying the 
economic criteria established by Government planning guidance (ProLogis/DBC, no date). 
Therefore, the vision for this development was established as enhancing the rising expectations 
for the Thames Gateway by creating a flagship development. This development was to utilize 
damaged land in order to create a mixed-use community with a reduced need to travel to work 
and an enhanced natural environment.  Subsequently, the development objectives were 
outlined as:  
1. To reduce the reliance on London for jobs; 
2. To create a vibrant and sustainable community;  
3. To utilise the damaged land;  
4. To combine economic regeneration with environmental improvement;  
5. To reduce the need to travel; and contribute to the supply of new housing for the 
Borough and Kent Thameside (ProLogis/DBC, no date).  
Figure 21 presents the master plan for the Bridge Development. It outlines its key elements as 
the integration of residential, employment and leisure services within the same site to create a 
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sustainable community. This integration would provide several opportunities for the local 
community, such as, social interaction and employment opportunities, that reduce the need to 
travel. In addition, the master plan outlines proposals for a structural landscape which 
integrates the built environment with the natural environment and combines new features, 
such as waterways, with existing features. The master plan acknowledges that this integration 
of built and natural environment would be particularly important, as it provides multifunctional 
opportunities for recreation, conserves the natural environment and contributes to biodiversity.   
 
Figure 21: Revised plans for the land at North Dartford to create the Bridge (Source: ProLogis/DBC, no date) 
6.5.4 Current use: the Bridge Development  
Developed by ProLogis and Dartford Borough Council, the Bridge Development is an integrated 
mixed-use development, located in the Dartford, Thames Gateway. Other partners in this 
building development include Solitaire, Taylor Wimpey, Park Manager, Oxford Innovations, CB 
Richard Ellis Group Incorporated (CBRE), and Jones Lang LaSalle. Designed by Hemingway 
Design, the flagship development spans 264 acres and provides residential, employment and 
leisure services, as well as 80 acres of open space, all in juxtaposition (see Figure 22). In 
addition, it is adjacent to the Dartford Marshes, one of the last remaining areas of semi-natural 
landscape on the Thames Gateway floodplain which has a wide variety of uses ranging from 




To deliver the objectives outlined in the master plan (see 6.5.3), the design for the development 
incorporates certain measures.  These include adopting a phased approach to the construction 
of the development; the inclusion of little pockets of recreational areas known as pocket parks, 
in the midst of residences to deliver leisure services; FastTrack to deliver sustainable transport; 
design interventions, such as lowered fences, to facilitate community relations to create a 
sustainable community; and, the use of cobbled stones for road surfacing, as sustainable urban 
drainage. In addition, the design incorporated several heritage and conservation measures. 
These include naming streets after staff that worked at the Joyce Green Hospital as a means of 
conserving the heritage of the site(see Figure 23), recreating water vole habitats around the 
Littlebrook Lakes and placing bird boxes on telegraph poles with the intention to provide 
habitats (see Figure 24). Furthermore, the design of the development introduces certain 
measures to promote sustainability, for example, the inclusion of little computer screens, known 
as Acai screens in all houses. These were installed in the houses to give time table updates for 
FastTrack. Other examples include a virtual office which provides office support to residents at 
a reduced cost; and, finally, live/work units24 intended to combine office and residential spaces 
as part of the residential design.  
 
Figure 22:  Model for the Bridge Development  
                                                             




Figure 23: Hyde Grove Street, the Bridge Development named after a matron from the Joyce Green Hospital  
 





6.6 Rationale for use of a local embedded case study  
This research applies the mixed method approach using a case study strategy (see Chapter 2).  
However, while the use of multiple case studies for testing research theories is recommended 
(Yin, 2003), this research theory is explored using a single embedded case study. Although Yin 
(2003) suggests that the use of a single case study leaves the researcher vulnerable and 
compares such use to the adage “putting all your eggs in one basket”, this research adopts a 
single embedded case study for the following reasons:  
1. Yin(2003) suggests  that the adopting the use of a case study approach gives the 
researcher no control over events. The research observes that is particularly difficult 
when undertaken as an independent student researcher. For example, there were 
several extenuating circumstances experienced during the research which included 
change of management, false starts for financial reasons and property rights, and, 
limited the availability of case studies for application to research. In addition, it should 
be noted that the start of the recession also hindered the availability of a suitable case 
study.  
2. The use of different techniques and tools in conjunction with several case studies would 
be more befitting to research undertaken by several parties as they would have greater 
influence over events and more resources. In contrast, this would be beyond the scope 
of an independent researcher with limited resources and influence and, as such, the 
scope of application would have to be reduced.  
3. The research aimed to test the use of the techniques as complementary decision-support 
tools, thus, the use of a single case study is justified. The single case study provides the 
focus for application of the selected research techniques to the Ecosystem Approach. It 
highlights the relevance of each technique for conducting the relevant tasks to 
conducting an Ecosystem Approach assessment, thereby, ensuring that clear 
conclusions are drawn and lessons learned. Contrary to this, the use of multiple case 
studies would veer towards a comparison study as each case study would vary.  
Consequently, application of techniques would have to be adapted to each case study, 
which could impact on the conclusions drawn and lesson learned.  Contrary to this, the 
use of a single case study ensures consistency during application of techniques.  
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6.7 Rationale for selecting the Bridge Development as case study 
The selection of the Bridge Development as the case study for the research was based on the 
numerous opportunities it presented:- 
1. As a mixed use development, it presented the chance to explore the interactions 
between these three types of land-use and land cover: residential, leisure and business, 
to determine the impacts of land-use as a driver of change at local level. Each land-use 
delivers its own range of ecosystem services. Thus, the research, examines the 
interactions between the ecosystem services produced by each land-use, in order to 
assess the impacts on ecosystem services and the resultant impacts on human well-
being.  In addition, it also examines the impacts of land-use on the remaining land-uses 
and on humans, allowing for a more cumulative assessment of ecosystem services.  Such 
an assessment aimed to highlight the relationships between ecosystem services and link 
these services to drivers of change and the resultant impacts on human societies, 
thereby, highlighting the role of the Ecosystem Approach in an integrated assessment.  
2. The inclusion of a nature reserve in such close proximity to the development presents 
an ideal opportunity to examine the interactions between ecosystem services and 
human systems at a local level.  It allows the viability of such visions, which theoretically 
are excellent but in reality might fall short of delivering its objectives to be assessed. 
Thus, adopting an Ecosystem Approach in such an assessment could potentially ensure 
that a wider range of issues relating to these objectives are identified.  
3. The development’s proximity to the Dartford and Crayford Marshes as well as its 
location in a floodplain, presented an opportunity to examine the effects of local 
ecosystem services on regional and national services. Ultimately, the research aims to 
apply the lessons learned and conclusions drawn to develop a framework applicable at 
local, regional and national level. An embedded case study at a local level provides an 
ideal opportunity to explore the use of research techniques at project level. In this way, 
the lessons learned and conclusions drawn might be to the EIA process to aid 
embedding. In addition, the SEA process at LDF level provides the context for the EIA 
process; hence it is appropriate to look at how such an approach might be embedded at 
the local plan as well as SEA level.  Also the Bridge Development is a large development 
project subject to a master-plan on land identified through the development plan 
process, thus, linking the need to embed in both EIA and SEA process and justifying the 




SECTION III: Application of Research to Case Study: Testing 
using a Case Study Strategy 
This section outlines the application of the techniques to conduct an Ecosystem Approach based 
assessment of the case study. Chapter 7 applies the use of Network Analysis to conduct its 
assigned task within the case study in order to establish the links between ecosystem services, 
drivers of change and human well-being. Chapter 8 applies the use of stakeholder engagement 
processes, alternative and conventional, to the case study to refine the initial typology with the 
inclusion of local knowledge and to identify sustainability issues. Chapter 9 employs the use of 
Geographical Information Systems to certain sustainability issues identified through 
stakeholder engagement to assess the condition and trend of ecosystem services, and assess 




Chapter 7: Network Analysis 
There is a general consensus that current decision-making does not adequately consider all 
categories of ecosystem services. Rather, it prioritizes provisioning ecosystem services, such as, 
food production and provision of shelter, at the expense of other services.  Some authors, 
(Bateman, 2007; MEA, 2005) observe that most problems regarding ecosystem management 
originate from a prioritization of provisioning ecosystem services over other categories of 
ecosystem services. Such prioritization often results in the continued expansion of provisioning 
services whilst the other services are overlooked. However, the MEA (2005a) rationalizes that 
the use a generic typology of ecosystem services which captures most conceivable human 
interactions with ecosystems whilst simultaneously establishing the links between ecosystems 
services and human systems, presents ample opportunity to deviate from this norm and focus 
on the full range of ecosystems services, their interactions with each other and with human 
systems. In addition, the MEA (2005a) suggests that clarifying these links increases 
understanding of the interactions between and the interdependencies of human social and 
economic systems on ecosystems structure and functions. Subsequently, this increased 
understanding can be employed to improve the decision-making process, as it provides 
information on the impacts of decisions on ecosystem services. However, these links, their 
drivers of change and, the resultant effects on ecosystem services must be clearly 
communicated. The flow of impact from drivers of change to ecosystem services to human well-
being, must be clearly shown in order to properly facilitate the decision making process. 
 
Network Analysis gained recognition as a conceptualization and communication tool especially 
in system dynamics, behavioural analysis and policy design (Morecroft, 1982). Network 
Analysis diagrams are simple conceptual models that show the relationship between source and 
receptor or cause and effect (Morecroft, 1982; Perdicoulis  and Glasson, 2006; Richardson, 1986; 
Sheate and Kiely, 2007). This technique is applied in a number of fields including computing and 
environmental sciences. Despite these numerous applications, there is scant literature on this 
technique. However, several studies (CEP, 2008; GIWA, 2004; GIWA, 2006; Odada et al., 2004; 
Perdicoulis  and  Glasson, 2006; Sheate and Kiely, 2007; Sheate et al., 2012) recognize the 
usefulness of these techniques. They highlight that Network Analysis can be used to: identify the 
inter-relationships between cause and effects; identify receptor and effects pathway; identify 
gaps in data and knowledge base;  link changes in land-use and land cover to environmental and 
socio-economic impacts; and, link drivers of change, for example, technology, demographics and 
policy,  to environmental damage.  As a consequence, Network Analysis has been acknowledged 
as a decision-support technique for selecting policy options. In this role, it identifies the most 
important causes of concern, prioritised during the scoping stage of assessment, thus ensuring 
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that policy measures are directed at the appropriate target to stop or mitigate environmental 
degradation.  However, it should be noted that root causes are often difficult to identify due to 
spatial and temporal dispersion (GIWA, 2001).   
 
This chapter focuses on the application of Network Analysis within the case study, the Bridge 
Development. The technique was applied to create baseline data, identify linkages between 
land-use, land cover and ecosystem services, and as a visualization tool for engaging 
stakeholders. Thus, the aim of application was to identify, establish and clarify the interactions 
and linkages between ecosystems and human systems to facilitate understanding of these 
dynamic interactions and the Ecosystem Approach. 
7.1 Application to the Bridge Development  
The foundation for analyzing ecosystems services is gathering basic information about each 
service with reference to spatial extent, condition, quality and quantity, drivers of change, use 
and trends (past, current and future).  However, to conduct an Ecosystem Approach assessment, 
the MEA (2005b), states that a link has to be established between ecosystem services and this 
basic information. Thus, this research theorized that the application of Network Analysis to the 
basic information would establish the links between ecosystem services, land-use, drivers of 
change and human well-being (relating to use). Consequently, application of Network Analysis 
within the case study was conducted to: 
1. Identify and categorize ecosystem services derived from land-use and land cover.  
2. Establish links between human well-being and ecosystem services based on land-use 
and land cover.  
3. Identify drivers of change.  
4. Identify the relevant stakeholders needed for the consultation.  
5. Identify trends and conditions of ecosystem services from past, current and future uses.  
7.2 Application of Network Analysis within the Bridge Development  
Network Analysis was applied within the case study to develop conceptual models of the four 
categories of ecosystem services: provisioning, cultural, regulating and supporting. This 
application showed a source-pathway-receptor relationship from land-use, land cover and 
ecosystem services. Application of Network Analysis to develop these conceptual models was 
iterative and conducted in two stages, namely: developing an initial typology and refining this 
initial typology. In addition, the generic typology developed by the MEA (2005a) was used as a 
120 
 
template for categorizing ecosystem services while the Analytical Approach was used to 
structure the application. Furthermore, this application builds on previous study conducted by 
Sheate et al. (2008a) to develop and refine a typology of ecosystem services. However, it differs 
significantly as this typology was developed at local level, in contrast to that developed by 
Sheate et al. (2008a) which was done at sub-regional level.  
7.3 Developing the initial typology 
The baseline data required for conducting an Ecosystem Approach assessment pertain to spatial 
extent, use, users, drivers of change and, trends in ecosystem services. Thus, the starting point 
for gathering this information was the literature review. This highlighted the key drivers of 
change, users, uses and trends in ecosystem services. As a result, the initial typology was 
created using the generic typology from the MEA (2005) and information gleaned from the 
literature review. It should be noted, however, that this initial typology is merely the foundation 
for collecting baseline data peculiar to the case study, and, was developed without the inclusion 
of local knowledge (see Hugh-Jones, 1999; MEA, 2005; Ranganathan et al., 2008). Thus, this 
initial typology is based on assumed services rather than actual services. However, this initial 
typology was refined to include local knowledge. Inclusion of local knowledge was essential as it 
identified the actual ecosystem services derived by the stakeholders of the Bridge Development. 
Thus, engagement with relevant stakeholders who actually use these services and, as such, are 
the main beneficiaries, was conducted.  
7.3.1 Identifying links between human societies and ecosystem services 
Sheate and Kiely (2007) acknowledge the use of Network Analysis in environmental 
assessments to trace impacts to the most discernible source. This is done by establishing a 
source-pathway-receptor link. As a consequence, this research applied the use of Network 
Analysis within the case study to establish the link between land-use and ecosystem services.  
Rather than use the habitats perspective adopted by previous studies to identify ecosystem 
services (see Chapter 3) which identified ecosystem services from only the natural environment 
(a habitats-based approach), this research identified ecosystem services from the both built and 
natural environment. Essentially, this identification was based on the ecosystem services 
generated from both land-use and land cover. The research argues the use of the habitats 
perspective is deep rooted in ecology and, as such, tends to focus on the ecological pillar in 
sustainability (see Figure 1, pg 24). In contrast, the perspective applied within this research 
reflects the concentric circle of sustainability (see Figure 2, pg 24) as it allows the relationship 
and interdependencies of the pillars to be explored. The perspective adopted in this research 
identifies the ecosystem services derived from all aspects of land-use and land cover (biotic and 
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abiotic – and therefore a much broader interpretation of ecosystem services than merely those 
provided by biodiversity). The rationale was that, at a local level where most ecosystem services 
are generated and influenced by a myriad of activities, the use of such a perspective determines 
the impacts on ecosystem services more effectively. It includes a wide range of services which 
might be overlooked with the habitats perspective that focuses solely on the services provided 
by habitats. In addition, the key driver of change in this research is land-use change, thus, the 
use of this perspective should help identify the impacts of this land-use change on ecosystem 
services, whether positive or negative.  
7.3.2 Identifying drivers of change 
Change of land-use is listed as one of the major causes of environmental degradation (MEA, 
2005a; Sachs, 2008; Turner and Meyer, 1994).  Thus, it was prudent to establish what changes 
in the provision of ecosystem services will occur as a result. What kind of impact would it have 
and how would it impact on the condition and trends of the ecosystem services in the area? The 
use of Network Analysis established the links between the key drivers of change and ecosystem 
services to determine their impacts. These links were established through a source-pathway-
receptor relationship that detailed the specific ecosystem services produced by each land-use 
and land cover (see Figures 25-29). 
The main driver of change in this research is land-use change, from brown-field site to the 
Bridge Development. Past use as a brown-field site provided certain ecosystem services, for 
example, wildlife corridor and habitat provisioning. However, it was also a source of noise and 
air pollution as well as a fly-tipping site (see Chapter 6). In contrast, current use as the Bridge 
Development aims to provide a wide range of ecosystem services including leisure, educational, 
jobs and heritage conservation. Figure 25 shows the typology of ecosystem services developed 
for the brown-field site whilst Figures 26- 29 show the initial typology of ecosystem services 
developed for the Bridge Development. These typologies developed from the literature, applied 
Network Analysis to establish the links between ecosystem services, land-use and land cover in 
order to determine the impacts on human well-being. In addition, developing these typologies 
allowed a comparison between the ecosystem services from past and current uses, to determine 
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Figure 26: Initial Typology showing Provisioning Ecosystem Services on the Bridge Development  
 
 
Figure 27: Initial Typology showing Cultural Ecosystem Services on the Bridge Development  
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Figure 28: Initial Typology showing Regulating Services on the Bridge Development  
 
 
Figure 29: Initial Typology Showing Supporting Services on the Bridge Development  
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7.3 .3 Identify trends from past, current and future uses  
To identify the impacts of land-use change on ecosystems services, the MEA (2005) recognizes 
that past, current and future trends in land-use and land cover have to be identified, in order to 
make a comparison. The past trend in land-use and land cover of this area was from small pox 
hospital to derelict brown field land. As such, the ecosystems services delivered by the site 
would have included provision of wildlife corridors; habitat creation, biodiversity, flood 
regulation, and leisure activities, for example, quad biking and illegal bonfires (see Figure 25).  
Whilst ecosystem services from the past trends are generally positive, some were negative.  For 
instance, leisure activities, such as, quad biking created noise pollution; illegal bonfires would 
have caused air pollution from the smoke and, undoubtedly, the noise of the revellers would 
have constituted noise pollution.  On the other hand, current and future use, the Bridge 
Development aims to create a wide range of positive ecosystem services.  
Applying Network Analysis to the developed typologies presented a clear picture of the 
relationship between the change in land-use, land cover and ecosystem services. It links each 
land-use and land cover to associated ecosystem services. Comparing these developed 
typologies of ecosystem services from past land-use (see Figure 25) with current land-use (see 
Figures 26-29), clearly establishes that a wider range of services will be provided by the current 
use. In addition, it also indicates that the current land-use has the potential to eliminate or 
reduce the negative services from its past use. For example, reduced access for motor-bike 
scrambling could result in reduced noise and air pollution; improvements in air quality control 
through tighter regulations on emissions from the sewage work; and, reduced use of the site for 
fly-tipping.  
7.4 Refining the initial typology   
Inclusion of local knowledge was essential when creating a typology of ecosystem services, as it 
provided actual rather than assumed ecosystem services. Subsequently, the initial typology 
underwent refinement to include local knowledge and reflect actual ecosystem services derived 
from land-use and land cover. Refining the initial typology was an iterative process. It occurred 
through various means of interactions with the relevant stakeholders. Feedback from these 
interactions provided the source of local knowledge, which was then incorporated with the 
initial typology to develop a refined and final typology.   
7.4.1 Identification of relevant stakeholders  
Relevant stakeholders were identified via the initial typology and literature review. One of the 
foundation questions of the analytical approach (see Chapter 5) ask, who lives in the ecosystem 
and what ecosystem services do they use? Based on this, it was established that the main 
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beneficiaries are the residents who live on the development and use the ecosystem services 
provided. However, the ecosystem services provided can be associated with the objectives of 
the development to be delivered outlined in the master plan, (see Chapter 6). For example, 
delivering sustainable transport is associated with certain regulating ecosystem services, such 
as, climate change adaptation and flood control. Thus, the management company for the 
development, who ensure that these objectives are delivered, thereby ensuring that these 
ecosystem services are provided, are the ecosystem providers. Therefore, the management 
company for the development were also identified as relevant stakeholders. In addition, the 
management also benefits from certain ecosystem services, for example, job opportunities and 
leisure services, derived from the development. These relevant stakeholders, managers and 
residents, were the source of local knowledge as they use and benefit from these services in a 
variety of ways.  Thus, it was essential that some form of engagement had to occur with these 
stakeholders in order to deduce the actual benefits they derive from land-use and land cover.  
7.4.2 Refining the initial typology: identifying links between human 
societies and ecosystem services using local knowledge  
The identified stakeholders were categorized into different groups for the engagement process: 
centre manager, resident manager and the residents of the Bridge Development. However, 
while it was essential to conduct engagement with these stakeholders, “ecosystem services” is 
not a common term and, as such, might not be easily understood.  As a result, the initial typology 
was employed as a visualization tool in order to facilitate understanding of the concept. It 
portrayed the basis of the concept and served as a discussion board and guide to identify 
ecosystem services (benefits) associated with each land-use and land cover on the development. 
In addition, it was a source of reference to clarify the links between ecosystem services and 
land-use and land cover on the development. Furthermore, the foundation questions outlined in 
the Analytical Approach (see Section 5.4) were employed to determine the questions in the 
engagement process. However, as each group has different levels and skills, the actual process 
of refining the initial typology was tailored to match this. In addition, the methods of 
engagement were adapted to overcome the stakeholders scheduling constraints; this is 
discussed in greater detail in Chapter 8.   
7.4.3 Refining the initial typology with the Centre Manager  
The centre manager stakeholder group comprised the Centre Manager of the Bridge 
Development and the Sustainability Manager of ProLogis. Engagement with this group was 
through face-to-face interviews, emails and telephone conversation, albeit, the majority of the 
engagement process was carried out through face-to-face interviews. The initial typology and 
questions derived from the foundation questions outlined in the Analytical Approach were used 
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to conduct the engagement. The feedback from the process identified ecosystem services 
associated with the intended uses of the development.  For example, it identified that live/ work 
units provides job opportunities which was categorized under the provisioning ecosystem 
services.  In addition, it identified certain land-use and land cover, such as, plans to build a 
boating club, omitted by the literature review.  Furthermore, whilst the Bridge Development 
consists of five phases, at the time of engagement, only Phase 1 had been built. However, as the 
remaining four phases aim to deliver ecosystem services, it was essential to identify ecosystem 
services from them in order to effectively refine the typology as well as determine future trends. 
Thus, the ecosystem services associated with these remaining four phases were identified and 
included in the refined typology. Subsequently, Network Analysis was employed to create a 
conceptual model establishing the links between the stakeholders and the ecosystem services 
derived from each identified land-use and land cover. This presented a source-pathway-
receptor relationship from land-use, land cover and the specific ecosystems services associated 
with these land-uses and land covers. Figures 30 to 33 show these typologies of ecosystem 
services refined through engagement with the Centre Manager. In addition, this engagement 
revealed a convoluted management structure for the development and highlighted the necessity 
for a meeting with the Resident Manager.   
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Figure 31:  Refined Regulating Ecosystem Services of the Bridge Development (Centre Manager) 
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Figure 33: Refined Supporting Ecosystem Services of the Bridge Development (Centre Manager) 
7.4.4 Refining the initial typology with the Resident Manager 
Due to the level of interaction with the resident stakeholder group, who were identified as the 
main beneficiaries of ecosystem services on the development, the initial typology was refined 
with the Resident Manager to gain a better perspective of ecosystem services used by the 
residents. In addition, this was an opportunity to gain the Resident Manager’s permission, which 
was required, amongst others, to conduct engagements with the residents. The engagement 
process was conducted through face-to-face interview and employed the initial typology as a 
visual aid to convey the concept of ecosystem services. In addition, the typologies refined with 
the Centre Manager, was employed as an explanatory guide, to facilitate an understanding of the 
refining process. Subsequently, the feedback from this process was incorporated to develop a 















Production of oxygen gas 
through photosynthesis 
Nutrient Cycling  
Water Cycling  
Provisioning of Habitat 
Primary Production   
Soil Formation and 
Retention  
Biodiversity  
Refined Supporting Ecosystem Services (EcS) for the Bridge Development 
The engagement suggested that it was too early to determine 
nutrient cycling, as most surveys usually took about 3-5 years for 
any change to be noticed.  
Land Use Land Cover  




Figure 34: Refined Provisioning Ecosystem Services of the Bridge Development (Resident Manager)  
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Figure 36: Refined Regulating Ecosystem Services on the Bridge Development (Resident Manager) 
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7.4.5 Refined typology: residents of the Bridge Development  
A top-down approach was adopted when refining the initial typology with the resident 
stakeholder group. This varied in comparison to the approach adopted for use with the 
managers and was tailored to the general level of understanding and skills of this group. It 
involved the use of simple terms, such as the “benefits from the environment”, in lieu of 
ecosystem services, to facilitate understanding of the concept. In addition, it did not use the 
initial typology during the engagement process; rather, the typology was refined using the 
benefits of the environment identified by the residents. Furthermore, it employed a variety of 
engagement methods, both alternative and conventional and included use of the social 
networking site, Facebook, online questionnaires and surveys (for more, see Chapter 8).   
 
The initial typologies were refined by classifying the benefits identified by the residents under 
the associated category of ecosystem services. For instance, one resident identified that the 
wildlife would be great for both adults and children starting school on the development. These 
benefits were subsequently categorized as cultural ecosystem services: leisure and education, 
respectively (see Figures 39 and 40). In addition, some benefits/services were identified outside 
this discussion forum, albeit on Facebook. For example, the Group’s wall25 posting26 advertised a 
running club, karate lessons and aerobics classes (see Figure 38). In addition, there were 
postings concerning sightings of and complaints made about foxes stealing rabbits from hutches 
in gardens. Subsequently, the ecosystem services associated with the activities in these postings 
were identified and classified under the appropriate category of ecosystem services (see Figures 
39 and 40). 
 
 
                                                             
25 Wall is a space on each Facebook user’s profile page and is used to leave messages for the user, essential it is a message board. 
26 Wall posting is the message left on a user‘s wall on Facebook.  
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Figure 38: Facebook wall posting showing use of Learning and Community Campus for exercise class which 
is categorized under cultural services in the top-down approach  
 
 
Figure 39: Refined typology  developed by the residents of the Bridge Development 
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Figure 40: Refined typology showing inclusion of  the residents local knowledge 
7.5 Results  
The research observed similarities between the typologies developed by the Centre and 
Resident Managers.  For example, both stakeholder groups identified leisure and community 
integration as cultural ecosystem services to be derived from the pocket parks. However, there 
were some variations in their refined typologies. For instance, the typologies developed with 
the resident manager identified ecosystem services derived from future land-use and land cover, 
such as, the sports pavilion, football field and bird houses (see Figure 35). Likewise, the 
typology refined by the Centre Managers, included ecosystem services provided by the triathlon 
club, a future land-use and land cover associated with the Littlebrook Lakes (see Figure 32). 
These variations were attributed to the fact that these managers have jurisdiction over different 
aspects of the development.  
On the other hand, the typologies refined by the residents, identified only cultural and 
provisioning services. Whilst these typologies identified similar services to those identified by 
the managers, there were some variations. For example, the cultural ecosystem services 
typology refined by the residents included a running club, as a land-use of the Littlebrook Lakes 
with the following associated services: social venue, sense of community, well-being and 
community integration. Whereas, the Centre Managers identified the triathlon club, recreated 
habitats and fishing as land-use and land cover associated with the lakes.  In addition, the 
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land cover to that identified by the managers. For example, the residents identified leisure and 
aesthetic as cultural ecosystem services derived from the gardens (see Figure 39), whereas, the 
mangers identified mainly provisioning and supporting services derived from the gardens (see 
Figures 30, 33, 34 and 37). Furthermore, the residents’ typology highlighted certain ecosystem 
services from land cover particular to them, for example, cultural services from the 
building/landscape design (see Figure 39).  
Whereas the literature review established different land-uses, developing the initial typology 
using Network Analysis created a clear conceptual model of potential ecosystem services 
derived from each land-use and land cover. This created a source-pathway-receptor 
relationship, thereby establishing the link between land-use, land cover and associated 
ecosystem services. Albeit the link was established through use value, application of this use 
value was essential in explaining the concept of ecosystem services to stakeholders especially to 
the non-scientifically inclined stakeholders with no prior knowledge of this concept. As result, 
this helped communicate the concept of ecosystem services to stakeholders. However, Network 
Analysis was not applied on its own. Rather, it was applied in conjunction with stakeholder 
engagement. The next chapter discusses the engagements conducted with the different 
stakeholder groups to develop these refined typologies.  
136 
 
Chapter 8: Stakeholder Engagement  
Apart from lack of a global assessment framework, the failure to make progress on 
sustainability has been associated with the lack of appropriate institutions, a poor 
understanding and valuation of the ecosystem, property rights, and public/stakeholder27 
participation (Berkes and Folke, 1998; Bromley, 1992; Marten, 1994; MEA, 2005a; MEA, 2005c, 
MEA, 2005d; MEA, 2005e; North, 1993; Palsson, 1991; Schlager and Ostrom, 1992). Public or 
stakeholder participation is one of the concepts underpinning sustainable development. It 
should be participatory and involve all the stakeholders affected by the sustainability issues 
under discussion, rather than the loudest opinion or strongest voice (Bell and Morse, 2003; 
Curwell and Cooper, 1998; Hughes, 1998; Rogers et al., 2008; Sheate et al., 2004; UNECE; 2001). 
However, despite its place as an essential component of the sustainability process, it was only 
recently that public participation received attention as an integral component in sustainability 
processes. This increased attention has been attributed by various authors to the public’s 
growing awareness of environmental problems and a desire for involvement in decisions that 
ultimately affect their lives (see Arnstein, 1969; Balram et al., 2003; Buchy and Hoverman, 2000; 
CEC, 2001b; Dalal-Clayton and Bass, 2002; De Marchi, 2003 as cited in Pereira et al., 2003; 
House, 1999; Moorhouse and Elliff, 2002; Pereira et al., 2003; Sheate et al., 2008).  
Conversely, despite this growing recognition of the role of stakeholder participation, it is often 
just a rhetorical catch-phrase rather than a reality (Dagg et al., 2003). Nevertheless, there have 
been several attempts to rectify this. For example, the United Nations Economic Commission for 
Europe (UNECE) Convention on Access to Information, Public Participation in Decision-making 
and Access to Justice in Environmental Matters, the Aarhus Convention, established the link 
between government accountability and public participation (UNECE, 1998). It emphasizes the 
role of stakeholder involvement in attaining Sustainable Development, links government 
accountability to environmental protection and, focuses on interactions between the public and 
public authorities in a democratic context (Dagg et al., 2003; Pereira et al., 2003; UNECE, 1998.  
There are several benefits to stakeholder participation which include conflict reduction, 
inclusion of local knowledge and ensuring that projects meet the needs of beneficiaries (Balram 
et al., 2003; Chess and Purell, 1999; Smith et al., 1999). However, for these benefits to be 
established, several questions and arguments regarding the right amount and level of 
participation have to be asked.  For example, who are the stakeholders to be involved; what is 
the right approach to stakeholder participation; what level of participation will have the most 
impact; whose view and opinion should be included in the participation; and, how to address 
                                                             
27 Stakeholder participation is used in the context of this research.  
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stakeholders’ contradicting views and opinions (for more see, Allenby et al., 1998; Bell and 
Morse, 1999, 2003; Dahl, 1997; Kates et al., 2000; Meppem and Gill, 1998; Rubenstein, 1993).   
Following the adoption of the Aarhus Convention, there has been generation of new tools for 
use in stakeholder engagements, for example, frameworks for organizing face-to-face dialogue 
and consultation techniques based on interviews or questionnaires. On the other hand, 
advancements in technology have identified alternative methods to conducting stakeholder 
engagements, for example, customised information and communication technology (ICT) 
platforms and internet applications (for more, see De Cindio and Peraboni, 2009; Unerman  and 
Bennett, 2004). While conventional methods, like face-to-face interviews and surveys, have 
proven to be invaluable methods of engagement, they have certain limitations. These include 
their formal proceedings, the tendency to represent the strongest voice as opposed to the 
inclusion of varied opinions, concerns and interests, and, finally, time and scheduling conflicts. 
However, the explosion in technological tools, namely, the internet and social networking sites, 
provides alternative methods to engagements, for example, email questionnaires and online 
fora that have the ability to address these constraints. Consequently, and in keeping with the 
mixed methods approach adopted in this research, both alternative and conventional methods 
were employed in the engagement process.   
This chapter outlines the methods used to conduct the engagement process; the relevant 
stakeholders and the results of these engagements.  In addition, it highlights the use of the 
engagement process in addressing certain limitations: tailoring the interactions to address 
scheduling conflicts and creating an informal setting to include stakeholders who might not 
otherwise participate in such formal settings.  
8.1 Method:  Engaging Stakeholders  
Stakeholder Engagement was employed to:  
1. Refine the initial typology.  
2. Identify drivers of changes.  
3. Identify links between human societies and ecosystem services in order to assess 
impacts on human well-being.  
However, there are certain constraints relating to the different values, views, interest, as well as 
different levels of skills and understanding represented in the range of stakeholders that 
impede the embedding process and as such, have to be addressed (MEA, 2005c; MEA, 2005d; 
Vincente and Partidario, 2006). As a result, the relevant stakeholders were categorized into 
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different groups: Centre Manager, Residents’ Manager and residents, and the engagement 
process tailored to fit each group’s level of understanding, using both conventional and 
alternative methods of engagement. Table 3 below summarizes which method of engagement 
was employed for the various groups.  Engagements occurred sequentially starting with face-to-
face interviews, telephone and site investigations with the Centre and Resident Managers. 
However, some engagements occurred simultaneously. In addition, some engagements were 
continuous until the end of the research. For example, interactions on Facebook occurred before 
the Residents Association meetings but continued until the end of the research.  
Methods of Engagement Stakeholder Group 
1. Face-to-face Interview Centre and Resident Manager  
2. Site Investigation  Resident Manager  
3. Facebook, Social Networking Site  residents 
4. Online Fora residents via the Facebook platform 
5. Residents Association Meetings residents 
6. Emails and Online Questionnaires  Centre Manager and residents 
7. Surveys  residents  
8. Telephone Interviews Centre manager, Chairperson of Residents  
Association( RA) and Resident Manager, 
Table 3: Methods of Stakeholder Engagement  
8.1.1 Face-to-face interviews  
Face-to-face interviews were employed in engaging the Centre and Resident Managers of the 
development. The following questions were used to tailor the engagement process: 
1. What are the sustainability challenges/ issues of the Bridge Development?  
2. What services are currently provided by the Bridge Development to the 
residents and to the area as a whole? 
3. Future service expectation: how will the Bridge Development increase provision 
of services and what effect will this have on other services.   
4. What management plans have been or are being established and how will they 
tackle (3) above? 
5. How will management plans cope with change especially the Thames 2100 plans 
to inundate the marshes as part of flood risk management?  
These questions were employed to further facilitate understanding of the concept, to capture all 
possible services and highlight issues on the development with the potential to impact on 
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human well-being. However, there were slight variations in the two procedures as a site 
investigation was undertaken with the Resident Manager. This is discussed below.  
8.1.2 Site Investigation  
The site investigation was undertaken to get a better idea of the development, the different 
amenities provided and, the associated ecosystem services.  As a result, several areas of the 
development not outlined in the literature review and not mentioned during previous 
engagements were observed. Examples include the mini-playground areas (see Figure 41), 
“funky trees28” lining the development (see Figure 42) and, the use of cobbled stones for road 
surfacing which incorporates sustainable urban drainage as a result of its porosity.  
 
 
Figure 41: Showing mini-playground areas  
 
                                                             
28 Funky trees are trees cut in various styles, similar to that used in hedgerows. They are of no significant biodiversity value, rather 




Figure 42: Funky trees lining the streets of the Bridge Development  
8.1.3 Social networking site: Facebook  
Facebook is a social network site connecting people to friends. This site has received increasing 
use since its introduction in 2004. Initially, Facebook was privy to members of certain academic 
institutions, mostly Ivy League institutions, such as, Harvard, but became accessible to the 
general public in 200629 , and, subsequently, turned into a global phenomenon. Uses of 
Facebook range from connecting with old friends, making new friends, creating groups for 
discussions and advertising upcoming events. Subsequently, the residents of the Bridge 
Development took advantage of these facilities and created a Facebook group, The Bridge 
Community Dartford. The aim of this group is stated as  “meeting other residents, discussing 
views and ideas, exchanging community experiences, uploading community pictures and/or videos, 
promoting community events and creating a community platform that operates alongside our 
housing association”30.  
These engagements with residents were tailored differently compared to engagement with 
managers.  Engagement was interactive and took place online via the discussion board of the 
Facebook Group, The Bridge Community Dartford.  The level of understanding amongst this 
group was presumed to be non-technical. Thus, the research adopted the use of simple terms, 
such as, “the benefits gained from the local environment”, to facilitate understanding of 
ecosystem services. These engagements were conducted in two stages, namely: to refine the 
                                                             




typology and discuss a specific sustainability issue highlighted by the Centre Manager (see 
Figures 43 and 44 respectively). It involved posting the desired questions on the discussion 
board as a way to engage the residents in the discussion.  
8.1.4 Online Fora 
Online fora were run in conjunction with Facebook interactions. However, the difference was 
that interaction was indirect as the researcher played the role of observer in order to gain 
different opinions and perspectives on certain sustainability issues.  Interactions were via The 
Bridge Community Dartford on Facebook. These interactions were mostly between the 
residents, although, as a member of the group, the researcher had the option to participate but 
declined. The discussions were posted by the residents themselves and comments posted by 
their fellow residents in response.  
 





Figure 44:  Facebook Engagement discussing domestic cat predation on water voles with residents on the 
Bridge  
8.1.5 Residents Association Meetings 
There were two Residents Association (RA) meetings attended by the researcher. This method 
of engagement was the first point of contact outside of Facebook and was designed as a follow 
up to the Facebook discussion. In addition, it was employed as an introduction to the research, 
thus, an observational standpoint was adopted during the meeting, excluding the period of 
engagement. These meetings were used as a platform for interaction via dialogue (see Appendix 
2).  However, in addition to this, subtle contributions were made to the proceedings of the 
meetings.  For instance, suggestions were made to the residents, on using their career skills to 
help solve certain problems within the development. 
8.1.6 Surveys  
Surveys were used to engage with the residents during second RA meeting. These surveys, 
distributed at the start of the meeting, were designed to highlight views and opinions on a 
sustainability issue, namely, parking constraints within the Bridge Development. In addition, 
they were employed to extricate as much information as possible without the time constraint 
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observed in the first RA meeting and to garner support for follow-up engagements via other 
media (see Figure 45 and Appendix 3).  
 
 
Figure 45:  Excerpt from surveys employed to engage residents during RA meetings  
8.1.7 Online Questionnaires  
The research employed the use of online questionnaires to engage with the residents (see 
Figure 46 and Appendix 3). It was employed as a follow-up to the RA meetings and designed to 
further refine the typology with the residents who had not participated via the Facebook 
interaction. In addition, it was also employed as a means of outlining other sustainability issues 




Figure 46: Excerpt from Online Questionnaire for follow-up engagement after RA meetings.  
8.1.8 Telephone Interviews 
Telephone interviews were conducted throughout the research. They were used in conjunction 
with other methods of engagement, either as an introduction or a follow up, to interact with the 
resident manager and the RA’s Chairperson. As an introduction, telephone interviews were 
employed to outline the concept of the research and set up a date for further engagement. As a 
follow up, it was employed to discuss the progress of certain issues highlighted during previous 
engagements. There was no particular format for these engagements. Rather, the research 
outlined certain questions pertinent to obtaining the necessary information.   
8. 2 Identifying links between human systems and ecosystem services 
The links between human systems and ecosystem services were identified from sustainability 
issues identified and their associated ecosystem services (see Table 4). Each sustainability issue 
has certain ecosystem services that they provide to the stakeholders, for example, leisure 
facilities provide cultural ecosystem services, such as, recreation and community integration. As 
a result, it was through this association between the sustainability issue and their derived 
ecosystem service that the links between human well-being and ecosystem services were 
determined. Identifying these links was important to properly assess the impacts of the 
identified ecosystem services as well as the impacts of related sustainability issues on human 
well-being.  Thus, in addition, to refining the initial typology, engagement with stakeholder 
groups outlined sustainability issues and challenges. However, due to the different opinions, 
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values, interests and concerns for each stakeholder and stakeholder group, there were a wide 
range of issues outlined across the stakeholder groups during the engagement process. Some 
were similar and complementary, others conflicting, and, a few distinct and voiced by only one 
stakeholder group (see Table 4). For example, all groups identified management issues and lack 
of leisure facilities as key sustainability issues on the development, while only the Centre 
Manager identified the threat of domestic pets on wildlife as a sustainability issue. This section 
discusses these identified sustainability issues, detailing each stakeholder perspective and 














Management issue Yes Yes Yes 
Bad Advertisement Yes  No  Yes  
Conflicting Priorities Yes Yes Yes  
Conservation  Yes No  No  
Threat of domestic pets to wildlife Yes No No 
Fishing Rights and wildlife pests Yes  No  Yes  
Residents’ lack of awareness of  policies Yes Yes Yes  
Constraints on the Development No  No  Yes  
Community Integration Yes Yes Yes  
Lack of Leisure Facilities Yes Yes Yes  
Constraints on Pocket Parks No Yes  Yes  
Sustainable Transport Yes Yes  Yes  
Constraints on Parking Spaces No Yes  Yes  
Pavement in Gardens No Yes No  
Residents Attitudes Yes Yes No  
Lack of Amenities No No Yes  
Community Garden No No  Yes  
Allotment Sharing scheme No No  Yes  
Illegal activities such as bonfires, travellers and quad 
biking. 
Yes  Yes  No  
Faulty Infrastructure No Yes  Yes  
Air Pollution from Sewage Works Yes  Yes  No  
Emergency Access No  No  Yes  
Feeling of Isolation and Discontent No  No  Yes  
Table 4: Sustainability issues identified during Stakeholder Engagement   
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8.2.1 Management Issues 
Engagement with Centre Managers observed that there were too many management companies 
involved in developing the Bridge (see Chapter 6). As highlighted by the Centre Manager, Jane 
Allen, it was a classic case of, “too many cooks spoil the broth”.  This mishmash of management 
creates conflicts which often results in several problems usually related to the different 
objectives and priorities of each management company. For instance, engagement with all 
stakeholder groups suggested a general consensus that the lack of leisure facilities was a breach 
of Taylor Wimpey’s contractual obligation.  In a similar vein, engagement with residents 
observed that there was a feeling of dissatisfaction and mistrust by the residents towards the 
management of the Bridge. A number of residents alleged that Taylor Wimpey had misled them 
on the parking situation during the sale of their houses (see Figure 47).  One resident 
mutinously suggested staging a protest in front of Taylor Wimpey showroom offices to warn 
potential buyers about the problems on the development, in particular, the parking situation. 
Fortunately, the other residents dissuaded him from the idea. Subsequent engagements with 
residents revealed that the management issues had deteriorated to the extent that the residents 
were pushing to introduce self-management on the Bridge.  
8.2.2 Conflicting Priorities 
The plethora of management on the Bridge Development creates competition amongst the 
objectives of the development (see 8.2.1 above). Some management companies are focused on 
gaining profits while others are focused on delivering the dream of a sustainable community as 
advertised by the development. These conflicting priorities are further aggravated by the 
mixed-use design of the development which aims to balance the delivery of environmental, 
economic and social objectives. The vision for the development was to create a new knowledge-
based community for Dartford, a place to put down roots, where innovation and 
entrepreneurship would be the norm, in which people from all over Europe would want to 
settle. Contrary to this, Taylor Wimpey, the management company in charge of sales, has its 
priorities focused on selling the houses rather than the lifestyle. As a consequence, they were 
undermining the lifestyle by omitting certain restrictions, such as the parking restrictions, 
during sale (see Figure 47). This sentiment was echoed by the Centre Manager who highlighted 
that there were no buying restrictions on the development and, as a result, there is a high 
percentage of buy-to-let properties. These are properties bought and rented out to paying 
tenants, usually with a short-hold tenancy of, for example, six months, totally defeating the 








Figure 47: Facebook Wall posting suggesting that the residents were not informed about the parking 
restrictions  
8.2 .3 Lack of Leisure Facilities  
Engagement with all stakeholder groups highlighted that, although, the development plans 
incorporate recreational facilitates, such as a sports pavilion, there are no leisure facilities 
located on the development. These have not been developed before or alongside the 
development as intended. This lack of leisure facilities was identified by all stakeholder groups 
as one of the key sustainability issues, especially since the children on the development had 
nowhere to play. Similarly, adults have nowhere to socialize apart from the RA meetings, the Big 
Lunch held once a year and the exercise classes run at the gym hall of the Learning and 
Community Campus (see Figures 48 and 50).  Engagement with the Resident Manager, 
conducted at the start of the recession (February 2009), drew attention to the fact that only 
Phase 1 had neared completion at that time.  Development of the other phases had been halted 
due to the recession. This was given as the rationale for the lack of leisure facilities. However, 
engagement with residents, conducted when Phase 2 was under construction and several of its 
houses had been sold, did not herald any change in the situation. Subsequent engagement with 
the Centre Manager indicated that the leisure facilities would be constructed when the 
development had reached a critical mass, to ensure that these facilities would be viable. 
However, the final engagement revealed that a youth club, based at the Learning and 





























Figure 48:  Facebook wall posting on the lack of Leisure Facilities especially for children  
 
 












Figure 50: Facebook discussion with Resident on the lack of leisure facilities 
8.2.5 Constraints on Pocket parks  
The Bridge Development includes small open courtyard areas with barbeques, benches and 
flower beds. These areas were designed for informal recreation for adults and children as well 
as their aesthetic value (see Figure 51).  These pocket parks are built in the midst of residences 
and were aimed at creating a common meeting ground for the residences in order to foster 
community spirit.  However, engagement with all stakeholder groups highlighted that these 
pocket parks are rarely used despite being the closest thing to an existing leisure facility on the 





Figure 51:  Pocket park on the Bridge Development  
Engagement with stakeholders suggested that the constraints placed on the pocket parks were 
the cause of its deliberate non-use. For example, engagements revealed that the pocket parks 
were designed only for children between the ages of 0-6 and ball play was prohibited in the 
parks.  However, Facebook engagement and online fora revealed that most children on the 
development are past this age and with the lack of leisure facilities, there are only two places 
where the children can play: either the roads or in the pocket parks which causes conflicts 
between residents as well as between the residents and the managers.  On the other hand, 
despite these constraints, there are some residents, albeit a small number, who meet these 
requirements and, as such, enjoy these facilities.  For instance, some residents have children 
between the ages of 1 and 6, and, as a result, use the pocket parks (see Figure 53). Nonetheless, 
use of the pocket park often results in complaints from other residents regarding the noise and 
the balls being kicked onto surrounding balconies (see Figures 50, 52 and 54).  In addition, the 
findings from the engagement highlighted several complaints of vandalism where flowers had 
either been picked by children or damaged by the children playing in these parks, as well as 
theft of the benches and barbeque grills (see Figures 52, 54 and 55). Furthermore, another 
reason for the deliberate non-use of the pocket parks was the use of the gardens as a substitute 


















Figure 54: Facebook wall posting on vandalism by children in pocket parks  
 
 
Figure 55: Facebook wall postings on thefts in pocket parks  
 








8.2.4 Sustainable Transport: FastTrack  
The master plan for the Bridge Development included sustainable transport, FastTrack. This is a 
bus service that connects the development to Dartford town centre, Blue Water Shopping 
Centre and rail stations including Ebbsfleet and the high speed rail service to Brussels and Paris. 
The inclusion of FastTrack was to encourage residents to get out of their cars and use 
sustainable public transport. It was aimed at reducing dependency on fossil fuels and car usage 
by 40 percent, whilst simultaneously getting residents active. As a result, the development 
includes certain constraints on the number of cars per household and available parking bays as 
a means of promoting the use of FastTrack. The assumption was that a reduction in cars on the 
development would shift reliance from cars to FastTrack.  However, engagement with the 
various stakeholder groups produced contrasting perspectives on the benefits of FastTrack and 
these parking restrictions.  
Engagement with the managers identified the presence of FastTrack and the restrictions on the 
numbers of cars as having the potential to impact positively on air quality, reduce the noise 
pollution from vehicular transport, promote the use of  sustainable transport alternatives. and 
with adaptation to climate change. However, it should be noted that the air quality in Dartford is 
very poor (ProLogis/DBC, no date), due to industrial emissions and proximity to the M25 
motorway and the Dartford Crossing (QEII bridge over the River Thames and Dartford Tunnel).  
On the other hand, engagement with residents observed that this assumption has fallen short of 
expectation, as the majority of the residents feel that FastTrack has been imposed on them and, 
as a result, harbour a feeling of resentment towards FastTrack and the management. Several 
residents argued that FastTrack was essential in getting planning permission for the 
development. Thus, the development was designed to suit FastTrack rather than being designed 
to suit the development.  As a result, several of the residents were boycotting FastTrack by not 
using it. This not only undermines the aim of the sustainable transport, but also leaves the 
benefits of FastTrack unrealized.  Part of the engagement with residents involved a survey 
entitled, Parking vs FastTrack. This survey was design to explore the use of FastTrack, assess 
whether there was any reduction in car usage as well as the highlight the advantages and 
disadvantages of FastTrack.  
 
Twenty-one households31  participated in this survey and the results of the survey indicated 
that a general feeling of resentment towards the FastTrack. This can be attributed to the fact 
that the FastTrack seems to have taken a top-down approach to sustainability rather than a 
bottom-up approach (see Bell & Morse, 2003). This sentiment was echoed during the 
                                                             
31 In order to avoid duplication, the survey was filled out per household. Thus, one survey represents one household even where two 
members of the same household were present at the meeting.  
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engagement process as the residents argued that FastTrack had been built to ensure that the 
Bridge got approval; that their use was not taken into account and, as such, they felt that 
FastTrack had been foisted upon them, hence, a major contribution to their boycotting 
movement. However, despite this feeling of resentment, the survey showed that the residents 
did indeed use the services, as eighteen of the twenty-one households that took part in the 
survey, admitted to using this service. The results identified varying use of the service. Some 
residents used it frequently, others occasionally and, a handful did not use the service at all.  The 
destinations travelled to by residents using this service were mainly the train station and 
nearby shopping centre, BlueWater (see Table 5). The survey outlined several advantages to the 
use of FastTrack, for example, free transportation, good transport links, easy access to station 
and surrounding areas, convenient and environment friendly (see Table 5).  
 
On the other hand, the survey also indicated several disadvantages with the use of this service.  
For instance, several residents complained that FastTrack does not run in conjunction with the 
trains, long gaps in the services especially after 7.00 pm and the service does not start early 
enough. In addition, they also stated that there was no alternative to FastTrack. This sentiment 
was also echoed during engagement with the Resident Manager, who argued that the 
development was heavily dependent on FastTrack as it does not include other alternatives, for 
example, cycle paths.  However, site investigation observed that the development does 
incorporate subtle designs to promote walking, for example, the road and the pavement are on 
the same level. This design, however, has the opposite effect, as the residents complained that 
the height of the curbs were ridiculously low and constituted a danger to their children (see 
Figure 58). Furthermore, the survey revealed that whilst the residents made adequate use of 
this service, the intended aims of providing this service, namely, reducing the dependency on 
cars had not been realized. The survey highlighted that all households, except one, had cars 
which they used with varying frequencies (see Table 5). However, engagements on Facebook 
and with the Centre Manager revealed that a few residents were of a similar opinion to that 
expressed by the managers. These residents had reduced their car usage as a result of these 
restrictions and embraced the use of FastTrack (see Figure 52 and 57).  This is discussed in 








Resident32 Use FT Destination Advantages   Disadvantages  
Household 1 Yes but 
Infrequently  
Train Station, BlueWater Punctual and good service Does not run in conjunction with trains  
Household 2 Yes -Daily Work and BlueWater Free travel , clean and secure buses No light at bus stops, long gaps in services after 7 pm 
and doesn't run in conjunction with trains 
Household 3 Yes Train Station Handy for station N/A 
Household 4 Yes  Train Station Easy access to station, free and frequent  First bus of morning is either late or doesn’t show up  
Household 5 Yes Work Free and reasonably frequent  Doesn't operate early enough in the morning 
Household 6 Yes- 
occasionally 
Work and Social Quick and efficient  Doesn't start early enough to suit his work schedule  
Household 7 No N/A N/A  Doesn’t go far enough and long journey times  
Household 8 Yes  Dartford and BlueWater  Free service and lots of buses N/A 
Household 9 Yes  Work, Shopping, Leisure Convenient, frequent and free None  
Household 10   Yes  Town, BlueWater, 
Ebbsfleet  
Free, good transport links  Pressure removed from parking regulations from 
Dartford Borough Council  
Household 11 No  N/A Quick and easy  None  
Household 12 No  N/A N/A Feels forced to use FT, prefers safety of own car and it 
only goes to fixed destinations  
                                                             
32 The names of the residents have been changed to make them anonymous   
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Household 13  Yes  N/A Helps the environment and to avoid 
traffic  
Time keeping  
Household 14 Yes  BlueWater  Easy access to BlueWater especially 
during busy traffic times  
N/A  
Household 15 Yes  Work  Good during peak periods  Not reliable after 7 pm  
Household 16  Yes  Work  Free, fast and convenient Fixed times and destination  
Household 17 Yes  BlueWater and Dartford 
Centre  
Fast travel through traffic jams N/A 
Household 18 Yes  Shopping  Clean, efficient and free Not frequent enough at night and safety concerns 
relating to this  
Household 19 Yes- daily  Station  Local, punctual and regular  None at the present  
Household 20 Yes  Work  Local accessibility, free ,  No alternatives in case of accidents, fixed destinations 
and concerns over sustainability of the free fare  
Household 21  Yes  Work and Shopping  Daytime service is handy  Not designed with key workers in mind as it doesn't 
run in conjunction with trains and no announcement 
for delays 

















8.2.5 Parking Restrictions  
The Bridge Development was designed to promote sustainable transport and reduce car usage. 
As a consequence, each house was allotted one parking bay for each house, two for the bigger 
houses, and there were a limited number of visitor parking spaces available (nineteen visitor 
bays for Phase 1). While theoretically sensible, the reality was the opposite, as these parking 
constraints had created a nightmarish situation on the development. There were different 
opinions amongst and within the stakeholder groups on this sustainability issue, which had 
resulted in a deluge of arguments, complaints and confrontations. The Centre Manager and 
Resident Manager were of the opinion that this constraint created several advantages. For 
example, the Centre Manager revealed that two couples had sold their cars and embraced the 
idea of a reduced dependency on cars. In contrast, the residents expressed contradicting 
sentiments on parking restrictions to those offered by the managers. There was a barrage of 
complaints about the parking restriction and its impacts on their well-being. The Parking vs 
FastTrack survey, discussed in section 8.2.4, identified the number of cars per household and 
opinions on the parking constraints. The survey observed several contradictory opinions within 
this stakeholder group. A majority of the residents expressed negative opinions on the parking 
situation. However, a few of the residents were of the opinion that these restrictions had several 
advantages. Table 6 details the result of the survey and outlines the numbers of cars per 
household and opinions on the parking constraints. These results are discussed below.  
 
The major concern voiced by the residents was that the parking restrictions left them feeling 
isolated from friends and family as it restricted the number of visitors that they could have. 
They complained that the limited parking on the development, coupled with their parking fines 
experiences, often resulted in them turning away their visitors. For example, one resident 
complained that his father was turned away when he came to visit his new grandchild because 
there was no available visitor parking bay, whilst those that rebelled, by parking elsewhere, for 
instance, in front of their house, were often fined. In addition, the residents indicated that, 
sometimes their visitors were not even allowed onto the development, whenever the available 
visitor parking bays were occupied. Consequently, they felt cut off from friends and family and 
deprived of social interaction (see Figure 59).  Furthermore, the residents felt victimized by 
these restrictions. They highlighted that the Highways Agency (HWA) count the number of cars 
in and out of the Bridge to validate their predictions on car usage, and, as such, they were 
concerned that this might have further restrictions for the development. The current parking 
restrictions were designed to mitigate the impacts of the development on the limits to the road 
capacity at Junction 1a of the M25. There was the concern that the Bridge Development will 
increase congestion on the Queen Elizabeth II (QEII) Bridge and at Junction 1a of the Dartford 
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Crossing. However, the residents suggested that the Dartford Crossing and QEII Bridge create 
more congestion and pollution than their car usage, hence, their feeling of victimization. In 
addition, the residents suggested that the parking situation would escalate since Phase 2 has 
only 6 visitor parking bays. 
 
Another concern expressed was the impact of these restrictions on the residents’ livelihood. The 
majority of the residents on the development are blue-collared and shift workers, such as, 
nurses, plumbers and electricians. During the RA meetings, the residents argued that due to the 
nature of their jobs, for example, plumbers and electricians, which requires heavy tools and 
quick response times, there is a strong dependency on their vehicles. They complained that they 
cannot haul heavy equipment around on FastTrack as doing this frequently could result in ill-
health and physical injury, for example, back problems.  In addition, they stated that they have 
to get to the job within a specific time of the call-out or risk losing that job. They explained that 
doing this is neither feasible nor effective using FastTrack. The results of the survey also drew 
attention to an extreme case where one resident had been forced to stop work due to the one 
car restriction as he was dependent on his second car for his livelihood (see Table 6). In 
addition, there were several discussions via the online forum which suggested that the 
restriction on parking vans on the estate was devastating to several residents whose livelihoods 
depended on these vans (see Figure 60). Furthermore, the residents indicated that FastTrack 
does not cater to the start and end times of their shifts. They complained that it did not start 
early enough and ended too early as there was no night bus option for this service. Finally, the 
residents highlighted that the services provided by the Learning and Community Centre, for 
example, as a venue for hosting functions and events, are not realized due to the parking 
restrictions, resulting in the loss of  revenue, jobs and business opportunities. 
However, a few residents argued that, while the parking situation is problematic, it has several 
advantages. For example, some residents indicated that these parking restrictions deterred non-
residents from using the Bridge as a parking site. In addition, some residents were of the 
opinion that these restrictions were an improvement on the former system which resulted in 
complete chaos as the residents parked anywhere. They stated that, prior to these restrictions 
the parking situation had been complete mayhem. Residents and visitors parked illegally 
anywhere: in their neighbours’ parking bay, on the roads and the grass, which caused 
obstructions and conflicts. Subsequently, at the residents’ behest, the management introduced 
the parking wardens to tackle this problem. Thus, some residents were of the opinion that these 
restrictions were advantageous as it ensured that their own bays were available to them rather 
than occupied by another resident or a visitor. Furthermore, some residents argued that the 
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parking situation was over dramatized by the other residents. They argued that it was a crucible 
for conflict as it had led to several altercations between the residents and some over-
enthusiastic traffic wardens. Residents often interfered when they saw their neighbours being 
ticketed by the traffic wardens. However, while some residents saw this as a hindrance, others 
indicated that such interference had served to foster community spirit and bring the residents 
together with one common goal. It should be noted that some residents admitted that they only 
attended the RA meetings to discuss the parking restrictions. Finally, some residents indicated 
that the parking restrictions made the development more appealing aesthetically, controlled the 



















Residents No of car Use of car Advantages of parking restrictions Disadvantages of parking restrictions  
Household 1 1( 1 kept 
off-site) 
Personal and work N/A   Isolated from family and friends due to parking restrictions 
Household 2 2(has two 
bays) 
Work Controls number of vehicles on site   Can’t host events due to the limited number of visitor bays 
 Was not informed of this constraints on visitor parking although he 
was informed of the constraints on the number of cars per house  
Household 3 2 Work N/A  Recently had a baby but could only accept 1 car of visitors due to 
the parking constraints 
 Visitors often get tickets as they park outside her house 
Household 4 2 Personal N/A  Nowhere to park when all the available spaces are occupied. 
Household 5 1 Social and commuting Improvement on former chaotic parking 
behaviour where residents used to park 
illegally in private bays  
 Impossible  to have even a small number of visitors over at the 
same time, for example hosting a party  
Household 6  2 Commuting Nature area   Unsocial  
 Creates division  
Household 7 2 Work N/A  Causes arguments and confusion  
 Deters their visitors from coming  
 Not renewing her contract  
Household 8 2 Work The estate looks better as there are fewer 
cars parked everywhere  
 Lack of visitor bays 
 Further compounded by other residents using these bays as their 
private parking bays 
Household 9 1 Work, Shopping Keeps own space available   Not enough visitor bay available  
 Over-enthusiastic traffic warden  
Household 
10  
1 Work Controls use of development by non-
residents  
 Negative impact on perception of development  
 Impacts on house prices 
 Crucible for conflicts 
Household 2 Work and Transport N/A  Nobody should be able to dictate who can visit your property and 
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11 for Child when  
 People visit and have nowhere to park 
 Starts arguments 
Household 
12 
2 Work N/A  Cut off from Family and friends and  
  forced to stop work as allowed only 1 car 
Household 
13 
1 Work N/A  Hard to find visitor parking space  
 Hard to find parking space when you have more than one car  
Household 
14 
2 Child transport, 
shopping and 
commuting 
N/A  Impossible to have multiple visitors  
Household 
15  
2 N/A N/A  N/A 
Household 
16 
1 Social (weekends)   Residents park in spaces meant for others 
 Residents  park on the road and create obstructions  
Household 
17   
2 Commuting to work  N/A  Restrict their work as they are shift workers and need to leave 
home at 5 and travel quite a distance (to Brentwoood) 
 Previously fined even though they had permission to park 
Household 
18  
2 Work N/A  Makes it difficult to have visitors  
Household 
19 
2 Social, Domestic Warden manages their bays   Not enough visitors bays and the fines as a result   
Household 
20  
1 Personal Neighbours helping each other out to resolve 
this constrain 
 The situation is dramatizes sometimes  
Household 
21  
0    Visitors use her parking space as they have no cars but are still 
fined for it.  








Figure 60: Facebook wall postings on vans and how it affects livelihood of the residents  
8.2.6 Conservation efforts  and threat of domestic pets on wildlife 
The master plan of the Bridge Development considered the sensitive nature and rich history of 
the area. As a result, it incorporates both design and mitigation measures to offset or reduce any 
negative impacts (DBC, 1995; DBC, 1999). These measures include conserving the heritage and 
natural environment, for example, recreating the water vole habitats and designing the gardens 
as potential wildlife corridors. However, engagement with the Centre Manager highlighted that 
these conservation measures were faced by several challenges, namely: the residents’ ignorance 
of the sensitive nature of their surrounding environment and the threat of domestic pets on 
wildlife.  
 
Due to the development’s proximity to the Dartford Marshes, it was deemed essential to educate 
residents as to the sensitive nature of the area and appropriate behaviour.  This education was 
in the form of manuals detailing “dos and don’ts “for the residents. This was designed with the 
aim of ensuring residents’ safety as well as conservation of the area. However, there was a nine 
months delay in delivering these manuals which resulted in the residents’ ignorance on several 
of these issues. For example, some residents admitted that they leave food out by the lakes for 






















Figure 61: Facebook excerpt on manuals and leaving food out for foxes  
Domestic pets have been recognised as a major threat to wildlife (see Baker et al., 2003; 
Dickman and Doncaster, 1987; 1989).  Of the domestic pets, cats are considered the biggest 
threat, as they chase and kill birds and small mammals, such as, water voles. This threat was 
illustrated during a site investigation, when a shrew with marks showing it had been killed by a 
cat, was discovered (see Figure 62). Unfortunately, this threat is compounded by the residents’ 
ignorance of the sensitive nature of the area as well as the potential impacts of their actions; for 
example, leaving eggs by the lakes (see Figure 61). Thus, the purpose of engaging with residents 
was to raise awareness of the threat posed by the domestic pets, specifically, cats and, the water 
vole conservation efforts on the development. In addition, this engagement process aimed at 
providing a platform for discussing simple mitigation measures that could be adopted, for 
example, putting a bell on the cat’s collar and not letting cats out at night. Unfortunately, the 
results of this engagement indicated that the residents’ had little or no interest in this 
sustainability issue.  Only four cats were identified through the engagement process. Those 
identified were characterized as displaying non-threatening behaviour to wildlife as they were 




an insufficient representation of the number of cats on the development. On the other hand, the 
engagement process did reveal that some residents were aware of the threat that their pets 
pose to the wildlife and try to do what they can to avert this threat, for example, see Figure 63. 
In addition, some residents acknowledged that they were aware of the water voles as initially 
this had been used as a selling point for the Bridge Development (see Figure 64).  
 
Figure 62: Dead Shrew with markings showing it had been killed by a cat. 
 























Figure 64: Facebook Engagement on Cat predation on water voles  
8.2.7 Community Integration  
Design interventions to promote community relations were included in the development. These 
included lowered fences enabling residents to speak to their neighbours (see Figure 65) and 
pocket parks, as a social venue for residents to meet and interact in order to create community 
spirit, (see Figure 51). However, the Centre Manager revealed that these designs had failed to 
foster community spirit; rather, they felt like impositions. For example, the pocket parks were 
barely used and any use often resulted in conflicts amongst the residents (see Figures 48, 50, 52, 
64 and 66). Ironically, this sense of community was fostered through the residents’ actions and 
interactions (see Figure 67) and, oddly enough, the parking restrictions, as they often banded 
together to either discuss ways to overturn these restrictions or help each other during 













Figure 67: Facebook wall posting on creating a sense of community  
8.2.8 Residents attitude and lack of awareness on certain policies  
The Centre Manager elucidated that the residents often adopt a “somebody else’s problem” 
attitude, especially when dealing with complaints. This is further compounded by the limited 
authority the managers have as it is the residents’ property and they often balk at being told 
what to do with their property (see Figure 61).  For example, the residents mount satellite 
dishes on the side of their house where it is visible, although there is a policy against this. 
Similarly, the Resident Manager relayed several confrontations that had occurred with a few 
residents. In contrast, this seemingly negative attitude of the residents was gradually having a 
positive impact and serving to deliver a sense of community spirit on the development, for 
example, an event called, the Big Lunch which is reminiscent of a fair, is held annually during 
summer. In addition, there was an issue regarding residents’ lack of awareness of policies and 
other issues within the development (see Figures 47 and 61).  However, the Resident Manager 
highlighted that these issues were being resolved through the creation of a Resident’s 
Association (RA). The Residents’ Association was formed in 2008 and, although, only one 
meeting had been held at the time of this engagement, they had a functioning group on 
Facebook which was used extensively by the residents and this research.   
8.2.9 Constraints on Gardens  
The gardens of the development are designed to have a grassy area, patio and a pathway to 
demarcate these two areas. Due to the development’s proximity to the Dartford Marshes and its 
location in a flood plain, the Resident Manager emphasized that the gardens were designed to 




uses. As a result, certain constraints on the gardens were introduced, for example, there were 
regulations in place that banned the residents from having their whole gardens paved over or 
their pathways extended. However, subsequent analysis of the case study using GIS  (see 
chapter 9) discovered that this policy had been ignored by the residents as some had extended 
their paths or completely paved over their gardens (see Figure 68). 
 
Figure 68: Aerial photograph showing examples of gardens that have been completely paved over and 
original design of garden 
8.2.10 Community Gardens and Allotment Sharing Scheme 
Engagement during the RA meeting detected the residents’ enthusiasm to create a community 
garden and an allotment sharing scheme.  The community garden will be located by Marsh 
Street on a triangle of land (see Figure 69). Although, this parcel of land had been earmarked for 
development, a high pressure pipe was discovered underneath and as a result, could not be 
developed. Kent County Council (KCC) gave planning permission for this community garden 
while Taylor Wimpey and ProLogis offered to level the site, remove the contaminated top soil 
and add a fresh layer of top soil. In addition, GlaxoSmithKline donated £1500 towards its cost. 
This community garden will be used by both residents and the school located in the Bridge 
Learning and Community Centre to grow vegetables and fruits to be sold during the Big Lunch. 
Similar to the community garden, the site for the proposed allotment scheme, although not 
earmarked for development, currently houses several derelict structures and is used for fly-
tipping. The proposed allotment scheme would assign plots to be shared by interested residents 
and be used for growing vegetables and fruits for sale in the local market or during the Big 
Gardens completely 
paved over 




Lunch. There was a general consensus in support of these ideas, which can be attributed in part 
at least to the small size of the residents’ gardens. In addition, the residents observed the need 
for a gate and storage shed for tools to prevent vandalism and theft. Reference was made to 
previous incidences of theft and vandalism in the pocket parks (see Figures 54 and 55). 
However, several residents argued that the rate of vandalism is high because the children have 
no access to leisure facilities as the majority of them are above the prescribed ages for the 
pocket parks. They are bored and idle especially during the long holidays (see Figures 48 and 
50).  
 
Figure 69: Aerial photograph showing proposed site of community garden (triangle of land) 
8.2.11Faulty Infrastructure  
The Resident Manager identified faulty infrastructure, for example, the Acai screens33 in the 
houses (see Chapter 6, pg 110), as a sustainability issue. He attributed these faults to the fact 
that the development was new and that, given sufficient time, these infrastructural elements 
would soon be in good working order. However, this sentiment was not echoed by the residents. 
In contrast, they argued that several of these infrastructure elements had been imposed on 
them. They were particularly incensed that even though they do not use these elements they 
still have to pay for their maintenance.  For example, the residents complained that they do not 
use the Acai screens, but they still pay for them, whether they worked or not. In addition, the 
majority of these facilities and infrastructure elements were either faulty or absent, yet, the 
maintenance costs were still rising (see Figure 70). 
                                                             







Figure 70: Facebook discussion on rising maintenance costs  
8.2.12 Fishing rights and wildlife pests 
The lakes on the Bridge Development are brimming with coarse fish left from when the quarry 
was dug out to build the power station. As such, a goal of the Bridge’s management is to 
promote water sports, by establishing recreational fishing and a triathlon club. The triathlon 
club will be an avenue to promote water sports and get the youth interested. It would also 
provide a centre for activities.  Unfortunately, the Centre Manager alluded to the problem of 
illegal fishing.  There were several incidences where people had been caught fishing illegally 
despite clear signage indicating no fishing. However, this problem is currently tackled by 
security and, as a result; these incidences have been greatly reduced. In a similar vein, the 
residents indicated an interest in fishing. A discussion encompassing the types of fishing rights 
and entitlements, observations regarding illegal fishers at the lakes and establishing a fishing 
club on the development, ensued during the RA meeting. In addition, the residents highlighted 
the problems of wildlife pests, for example, they complained about foxes feeding from the 
communal bins and stealing pet rabbits kept in hutches in the gardens.  
8.2.13 Odour from Long Reach Sewage plant 
A similar issue identified by all stakeholder groups was the odour emanating from the sewage 
station, Long Reach Sewage Plant, located by the Marshes. There is a particular process that 
gives off a nasty smell, thus constituting a nuisance (see Figures 71 and 72).  This odour does 
not occur all year long; however, it does occur frequently in May, June and November. The 
Resident Manager highlighted the positive impacts of the development on this odour pollution, 




Figure 71: Facebook wall posting on what to do regarding the smell from Long Reach Sewage Plant 
 
Figure 72: Odour pollution on the Bridge emanating from Long Reach Sewage Plant 
8.2.14 Illegal activities 
A former use of the site of the Bridge development was for illegal activities, such as, quad biking. 
As a result, all stakeholders groups were advised to inform the police whenever a miscreant 
biker was spotted. This constant policing resulted in a decrease of bikers using the undeveloped 
parts of the Bridge for joy riding, thus, reducing the noise pollution (see Figure 73). In addition, 
the Centre Manager highlighted that instances of illegal activities, for example, camping by 
travellers, had reduced due to the development (see Figure 74).  
 
 












Figure 74: Facebook wall postings illustrating travellers’ illegal camping and negative activities  
8.3 Establishing the link between identified sustainability issues 
The results from the engagement process highlight a wide range of ecosystems services as well 
as several sustainability issues. However, while there were some similarities in the typologies 
refined throughout the engagement, each group of stakeholders has a different perspective of 
sustainability, what constitutes a sustainable community and measures to achieve it. In spite of 
these differences, all of the identified sustainability issues are inter-connected. Thus, while they 
might impact on different ecosystem services, these inter connections increase the possibility of 
occurrence. For instance, the conflicting priorities arising from the convoluted management, 
had seemingly omitted to inform the residents about the parking constraints, leading to chaos 
over parking. However, in a bizarre twist of circumstance, this chaos created a sense of 
community within the development (see sections 8.2.5 and 8.2.7). Furthermore, it should be 
noted that these sustainability issues can be traced back to conflicting priorities and this 
convoluted management. For example, there was a severe delay, nine months, in delivering 
introductory packs to the residents. These introductory packs contained information on the 
sensitive nature of the area and was aimed at educating residents on the appropriate behaviour 
in order to minimize impacts of the development on the sensitive ecosystem and ensure their 





some residents admitted leaving food out by the lakes for foxes, for example (see Figure 61). 
Such behaviour has the potential to impact negatively on the surrounding ecosystem, for 
example, increased predation on the wildlife by foxes and rats, attracted by this food. Figure 75 
below outlines the relationships between all identified sustainability issues listed in Table 4.  
 
The aim of identifying these sustainability issues and associated ecosystem services was to 
demonstrate the role of the Ecosystem Approach in providing consideration for ecosystem 
services in decision-making. This is provided by assessing sustainability in a manner that 
encompasses all possible benefits/ ecosystem services gained from the environment; exploring 
how these services affect human well-being; and, assessing interactions between these services, 
human well-being and the drivers of change.  Subsequently, the result of this assessment should 
provide essential information for the decision-making process. However, assessing all these 
identified sustainability issues as well as their associated ecosystem service is well beyond the 
scope of the research. Thus, only four sustainability issues, termed, the emerging key issues, 
were identified for further assessment. This assessment was conducted to: 
1. Assess conditions and trends of ecosystem services associated with these sustainability 
issues. 
2. Predict and assess impacts on human well-being. 
3. Analyze uncertainty of predicted impacts.  
The next section discusses the emerging key issues, establishes their links, identifies their 









Residents Attitudes  
Lack of Amenities  
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restrictions    
Constraints on 
Gardens   
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8.4 Assessing impacts: selecting the issues to be addressed 
To conduct an Ecosystem Approach assessment on all the identified ecosystem services, the 
identified sustainability issues were analyzed to highlight the emerging key issues for further 
assessment. Subsequently, four emerging key issues were selected to be examined using an 
Ecosystem Approach (see Table 7).  To deflect the key issues from being influenced by the 
loudest voice or opinion as warned by Bell and Morse (2003), three of these issues were 
identified from each stakeholder group, whilst the fourth, was identified as a common issue 
between all stakeholder groups. These issues were:  
1. The threat of domestic pets emphasized by the Centre Manager.   
2. The constraints on gardens, which was identified by the Resident Manager, as a most 
pressing issue. 
3. The parking restrictions that was a source of dissatisfaction and conflict to the residents. 
4. The lack of leisure facilities which was observed to be a common issue amongst 
stakeholder groups and, as such, identified as the final issue for further analysis. 
 
Figure 76 shows the connections between these key issues and identifies the type of 
relationship between them. It suggests that the problems from the parking restrictions are in 
part due to the convoluted management on the development. Whilst these parking restrictions 
impact on the use of sustainable transport, FastTrack, it also created unintended avenues for 
community integration. Similarly, the lack of leisure facilities is as a result of the critical mass 
set by the management of the development. The pocket parks could have offered a solution, if 
used for leisure in the interim, but the constraints on the pocket parks imposed by the 
management handicaps their use in this way.  Nevertheless, the pocket parks are still used by 
the smaller children on the development. Unfortunately, due to its proximity to the residences, 
this use leads to conflicts between the residents, and, in turn, hampers community integration. 
In addition, the lack of leisure facilities, constraints on the gardens and, the residents’ ignorance 
on the constraints on the gardens, resulted in residents making certain changes to the garden 
design. These changes, such as, paving over the gardens, or putting up leisure equipment, have 
the potential to impact negatively on the associated ecosystem services derived from the 
gardens. However, there are some positive relationships between these key issues. For instance, 
the Resident Manager was of the view that the parking restrictions as well as the residents’ 
ignorance of the development’s rules had led to the formation of a Residents Association. 
Subsequently, this established a platform for residents to interact, voice their opinions and aid 




Figure 76: Showing the connection between key issues and identifying the type of relationship between 
them.  
The aim of conducting an Ecosystem Approach assessment was to determine the impact of the 
Bridge Development on the associated ecosystems services. This was conducted through the use 
of quantitative techniques, Geographic Information Systems (GIS) and CORMAS, a multi-agent 
system platform. Table 7 details these issues and the technique employed to address them.   
 
The constraints on gardens were explored through the use of GIS to map these ecosystem 
services derived from the gardens and the impact of this land-use and land cover on them. 
Similarly, GIS was employed to examine the lack of leisure facilities and the constraints on 
pocket parks. This application was conducted to explore how the ecosystem services associated 
with these sustainability issues could be delivered. It explored how the pocket park could have 
used planned in order to deliver its full range of ecosystem services while addressing the lack of 
leisure facilities on the development. This idea of this application was aimed at highlighting 
multi-functional uses that could be derived from this land-use/land cover using ecosystem 
services as a consideration in the decision-making process. This issue was also examined 
through the use of the CORMAS platform. The aim of this application was to explore the 
dynamics of interaction between the residents and the ecosystem services associated with the 











Residents’ lack of 
awareness and attitude 
Sustainable 
transport, FastTrack  
Conservation  
Constraints on 
Pocket parks  
Negative relationship  
Positive relationship  




interactions in order to communicate the concept of ecosystem services to stakeholders, 
thereby, increasing understanding of this concept and encouraging use of the pocket parks. 
However, this application was constrained by data availability and, as a result, the use of 
CORMAS was terminated (for more, see Appendix 10).   
 
Sustainability Issues Associated Ecosystem service Technique 
1. Constraints on gardens   Wildlife corridors 
 Biodiversity and conservation  
 Water regulation  
 Adaption to climate change 
 Habitat creation  
 Water cycling  
 G.I.S 
2. Domestic pets threat  Wildlife corridors 
 Biodiversity and conservation  
 Aesthetic  
 Leisure 
 Educational  
 GIS  
  CORMAS (see 
Appendix 11) 
3. Lack of leisure facilities 
and constraints on Pocket 
Parks 
 Recreational  
 Sense of community  
 Community integration  
 GIS  
 CORMAS (see 
Appendix 11) 
Table 7: Ecosystem Services from Emerging Key Issues 
 
Table 7 identifies the use of GIS and CORMAS as techniques to explore the threat of domestic 
pets on wildlife. The research hoped to employ CORMAS to model the dynamics of interactions 
between wildlife and domestic pets in order to determine the impacts of domestic pets on 
wildlife. Unfortunately, this proved ineffective as the data needed to develop the model was 
unavailable and collecting the required data was beyond the scope of the research. Appendix 6 
details the attempted application of CORMAS to these identified issues and the reason CORMAS 
was abandoned as a quantitative technique within the research. Similarly, the research aimed to 
explore the use of GIS to communicate the impacts of these interactions on associated 
ecosystem services; however, this was also constrained by data availability.  
 
Finally, the parking restriction, the key issue identified by the residents, was not addressed by 
the research as the residents devised a solution to this issue before it could be explored.  This 
solution was to adopt the use of the parking space allocated to the office block after office hours 
and during weekends. The residents theorized that this solution had several benefits. They 
pointed out that this use could still control the number of cars allowed on the development as 
the parking spaces there are also limited whilst allowing them more visitors due to the 
increased number of available parking spaces. In addition, they observed that as cars have to be 
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moved in the morning and during week days, the system would not be abused. Discussions were 
in place with the management to conduct a trial period for this use of office parking space at the 
last Residents’ Association meeting attended by the research.   
 
The next stage for conducting an Ecosystem Approach requires the ecosystem services 
associated with these key sustainability issues to be assessed. The next chapter applies the use 
of Geographical Information Systems (GIS) to assess condition and trends of ecosystem services; 






Chapter 9: Geographical Information Systems 
Historically, the world’s increasing population has always increased demand on the earth’s 
natural resources. However, with increased civilization and organization came realization of the 
need to understand spatial and temporal patterns of natural resources and the processes 
governing their availability and sustainability (Burrough and McDonnell, 1998). This 
understanding of natural resources and associated processes was recognized as a key factor in 
reducing the negative effects of overpopulation. This led to developments in cartography34  for 
use in exploring spatial phenomena and location of land based on an agreed standard 
(Aldenderfer and Maschenr, 1996; Burrough and McDonnell, 1998; Dale and McLaughlin, 1988; 
Desoto, 1993; Hodgkiss, 1981). However, technological advancement highlighted the need and 
demand for more detailed, easily accessible, better classified, and less voluminous maps. In 
addition, the realization that all the earth’s systems and functions are interdependent 
highlighted the inadequacies of existing data and methods of land evaluation, planning and 
resource assessment (Burrough and McDonnell, 1998). Subsequently, the notion of computer 
assisted cartography to conduct analysis of data was developed, which, resulted in the 
emergence of Geographical Information Systems (Burrough and McDonnell, 1998; Hills, 1961; 
Hopkins, 1977; Vink, 1981).  
Geographical Information Systems (GIS) are applied  to mapping and spatial analysis in a wide 
range of fields, such as, environmental applications, soil science, geography, rural and urban 
planning and remote sensing (see Burrough, 1986; Burrough and McDonnell, 1998; Duffield and 
Coppock,1975; Fabos and Caswell,1977; Hills, 1961; Heywood et al.,1998; 2006; Hopkins, 1977; 
Johnston , 1998; McHarg, 1969; MEA , 2005; Longley et al., 2005;  Luder,1980; Pickles, 1993; 
Rhind,1977;1989; Sheehan,1979; Steinitz and Brown ,1981; Vink, 1981). Its use has received 
wide-spread recognition as an invaluable tool in determining spatial locations, observing spatial 
and temporal patterns, trends and condition and, in exploring the implication of these observed 
changes (Longley et al., 2005; Schuurman, 2004; Heywood et al., 2006; MEA, 2005). In addition, 
GIS is valued for its contributing role in developing land-use policies, monitoring land-use 
change and urban sprawl. This contributing role of GIS is based on its ability to create maps35 
and develop functional models.  
Creating maps using GIS involves bringing together disparate data and information, performing 
spatial analysis and transforming and displaying spatial data (Heywood et al., 2006). Models are 
simulated environments developed through data synthesis. Based on data and elements of real 
                                                             
34 Cartography combines the use of a mathematical projection system with an accurate set of co-ordinates to provide a model that 
represents the spatial distribution of natural phenomena and human settlements (Burrough and McDonnell, 1998). 
35 Maps are the traditional method for storing, analyzing and presenting spatial data (Heywood et al, 2006). 
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world interactions, they are built in order to understand spatial complexity and scale of real 
world systems (Haggett and Chorley, 1967; Hardisty et al., 1993; Heywood et al., 2006). It is 
these abilities of GIS to create such maps and models that provide the rationale for the use of 
this technique in this research. GIS was employed within the research to conduct a quantitative 
analysis on two of the key issues, namely, the constraints of the pocket parks and lack of leisure 
facilities and the constraints on gardens. The remaining key issues were not assessed using GIS 
due to the lack of data on the threat of domestic pets on water voles and the residents devising a 
solution to their parking constraints (see section 8.4). This chapter discusses this application of 
GIS to the case study. It outlines the identification and collection of relevant data, gives a step by 
step description of the data management and analysis.  
9.1 Application of GIS to the case study: the mapping process 
The most important aspect of GIS is its ability to represent geographic analysis through visual 
display, known as, maps. The mapping process usually starts by establishing a purpose or 
objective for the map’s use. Establishing the purpose of the map is of utmost importance as it 
influences the other stages in the mapping process and identifies the relevant data as well as the 
character and quality of the data to be used in the map.  According to Heywood et al. (2006), the 
main objective of GIS is to transform data into information in a manner that can be easily 
communicated and understood by a third party. This objective is usually determined from 
generic questions to be answered by the mapping process, for example, what is the distribution 
of open space in a particular built-up urban area (DeMers, 2009; de Smith et al., 2007; Heywood 
et al., 2006). For this research, the generic questions for the mapping process were adapted 
from the Analytical Approach for conducting the Ecosystem Approach and the sub-questions 
developed in the research methodology (see Chapters 2 and 3).  Thus, for GIS application, the 
generic questions asked were:-  
1. What categories of ecosystem services are delivered at the local level? 
2. What services are generated from each land-use and land cover?  
3.  What impacts do land-use and land covers have on ecosystems services? 
4. What type of response is observed from certain ecosystem services to the drivers of 
change?  
Based on this, application of GIS was designed to create ecosystem services maps that represent 
the spatial extent, distribution and quantity of ecosystem services within the case study to 
examine the impacts of the constraints on gardens and pocket parks on their associated 
ecosystem services. In addition, the impacts on these sustainability issues on the condition and 
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trends of ecosystem services and on human well-being were also assessed. Furthermore, the 
purpose of the map influences the scale36 at which it will be produced. The scale of a map 
determines the amount of detail it represents; the smaller the scale, the larger the area covered 
by the map and the smaller the detail represented (DeMers, 2009; Heywood et al., 2006). In turn, 
the scale of the map determines the quality and availability of the data used in the process.  
However, as highlighted in Chapter 3, data availability not only depends on the scale of the 
research but also on the category of ecosystem service under consideration.  This research was 
conducted at a local level and required data from all four categories of ecosystem services.  
Given the scale and purpose of GIS mapping, several constraints and challenges were observed 
during the application of this technique to the research.  
Figure 77 illustrates the mapping process for this research. It started by highlighting the 
sustainability issues and the question to be analysed during the mapping process. In addition, it 
outlines the relevant data and identifies the data sets. Furthermore, it highlights GIS procedures 
and their outputs. Finally, it relates the GIS output to the Ecosystem Approach and highlights its 
role in conducting an Ecosystem Approach. The next sections of this chapter identify the 
relevant data, data sources and the constraints and challenges of data identification and 
sourcing. In addition, it outlines the method of application, namely, the GIS procedures, 
conducted as part of the mapping process, the outputs of the mapping process and the 
constraints encountered.  
                                                             




Figure 77: using GIS to conduct an Ecosystem Approach of sustainability issues on the Bridge Development 
Constraints on gardens Lack of leisure facilities and constraints on 
existing ones: pocket parks  
 
Maps showing land-use on the 
Bridge Development 
Data sets showing typology of ecosystem 
services on the Bridge Development  
Category of ecosystems 
services derived from 
land-use and land cover  
Typology of ecosystems 
services derived from 
land-use and land cover  
Determine impact of 
land-use and land cover 
on ecosystem services  
Maps showing spatial distribution, extent and quantity of 
ecosystem services on the Bridge Development  
GIS procedures used to create maps showing ecosystem 
services derived from land-use and land cover 
 
GIS procedures used to quantify 
derived ecosystem services  
 
Determine condition and predict 
trend of ecosystem services 
What are the impacts on associated ecosystem services? 
Key sustainability issues  
 Determine response 
of ecosystem services 
to drivers of change  
 
Key 
Data sets  
Relevant data  
GIS procedure  
GIS Maps  
Aerial photographs showing land-
cover on the Bridge Development 
Predict condition and 
trend of ecosystem 
services   
Determine impact on 
human well-being  
184 
 
9.1.1 Data sources and types  
GIS mapping aimed to transform the refined ecosystem services typology into information 
useful in the decision-making process. Specifically, it aimed to communicate the concept of 
ecosystems services to the relevant stakeholders in the decision-making process. Consequently, 
this mapping process aimed to produce maps showing:  
1. Spatial distribution of ecosystem services in relation to land-use and land cover and the, 
2. Distribution relating to number of ecosystems services from each land-use and land 
cover  
These maps should give some insight into the relationship between the stakeholder and 
ecosystem services in the case study.  GIS was used to map the specific type of ecosystem 
services derived from each land-use and land cover, in order to determine the impacts of land-
use and land cover on the production and delivery of ecosystem services. In addition, GIS was 
employed in an attempt to quantify the ecosystem services from each land-use and land cover to 
determine their relative proportion. However, the type of data and features represented by the 
data determine the method used for the GIS mapping process. This section discusses the types 
of data used in the research and their sources.  
Data have three dimensions: temporal dimension relating to time, thematic dimension 
describing the character of the real world feature the data represents, and, finally, spatial 
dimension conveying information on location.  In addition, data can be collected through either 
primary or secondary sources. Data collected through first hand observation refer to primary 
sources whilst, those collected by an individual or organization and published for public use 
refer to secondary sources (Heywood et al., 2006).  As GIS application within this research was 
aimed at creating maps showing spatial distribution, extent and quantity of ecosystem services 
for the case study, thus, data used for the research was concerned with the thematic and spatial 
dimensions. In addition, data collection combined data from both primary and secondary 
sources.  
Primary source for data collection was the results from the stakeholder engagements conducted 
earlier in the research.  The data obtained from this source was the refined typology showing 
ecosystem services derived from land-use and land cover (see Chapter 8). On the other hand, 
secondary source was the Ordnance Survey Master Map available from EDINA37 showing land-
use. However, as the research was conducted at local level it needed a large amount of detail, 
                                                             




showing the land cover for each land-use, not all of which was available from EDINA.  In 
addition, given the age of the development, the data available from EDINA was incomplete.  
Thus, the aerial photographs38 of the Bridge Development were also used, representing another 
primary data source.  The analysis and transformation process for the mapping process are 
discussed in the next section.  
9.2 Method:  data modelling, transformation and analysis  
This section outlines the stages in data modelling from the transformation to the analysis. It 
outlines the stages in the modelling process, the elements within the software employed to 
carry out the analysis and the challenges encountered. 
9.2.1 Data input  
The refined ecosystem services typologies formed the data sets for use in this research. Aerial 
photographs were used to identify the land cover for each land-use. Data sets, derived from 
EDINA39, consisted of Ordnance Survey (OS) Master Map (EDINA, 201040) showing the Bridge 
Development, presented the secondary data for the mapping process, manipulated in ArcGIS 
version 9.3(Environmental Systems Research Institute (ESRI) UK,2008). These OS Master Maps 
are collections of spatial information in digital form available for GIS analysis. OS Master Map 
datasets were downloaded as vector datasets.  This format can be readily customised to select 
and show only the features of interest. In addition, it is ideal for analysis as it can be easily 
combined with data from other sources. The area of interest, the Bridge Development, was 
selected using the postcode, DA1 5PF, to determine its spatial location in the United Kingdom. 
The features of interest downloaded were administrative boundaries, structures, water, 
buildings, land and road, tracks and paths. 
9.2.2 Data conversion and upload  
Prior to analysis, the data had to be converted to formats suitable for use in ArcGIS.  The data 
downloaded from EDINA was delivered in GML41 format which was incompatible with ArcGIS 
operating system. ArcGIS can open GML data using the Add Data function. However, it cannot 
perform any analysis on data in this format, thus, it was necessary to convert the data to a 
suitable form.  This conversion required the downloaded data to be converted to shape files, the 
data format for ArcView GIS, in which data can be viewed, displayed , edited and analyzed (ESRI 
                                                             
38 Aerial photographs capture images of a specific location from a position above the Earth’s surface (Curran, 1989; Heywood et 
al,2006; Mather, 1991).  
39 A UK data centre funded by the Joint Information Systems Committee(JISC) based at the University of Edinburgh  
40 http://digimap.edina.ac.uk/digimap/home# 
41 GML – Geography Mark-up Language 
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UK, 2010a). This was done using InterpOSE from Dotted Eyes42 (DottedEyes, 2007), a datum 
conversion software, available from EDINA.  
9.2.3 Data Transformation  
Data transformation started by building a geo-database in the ArcCatalog. A file database was 
selected. Multiple features from the converted shape files were inputted as feature classes. 
These feature classes contain attribute information on the features of interest. Several sources 
(Burrough and McDonnell, 1998; de Smith, 2007; DeMers, 2009; Heywood et al., 2006: Laurini & 
Thompson, 1992) recognize attributes as the non-spatial characteristic of spatial entities. These 
attributes present additional information on the characteristics of spatial entities. Data analysis 
is conducted by performing GIS operations on these attributes. For each feature, the attributes 
list includes theme, object identification, shape, unique feature identifier (TOID), feature code 
(Featcode), version, calculated area, change, descriptive group, descriptive term and  
descriptive term count and, shape_area. Data transformation occurred by changing the 
descriptive term attributes to represent the ecosystem services according to the refined 
typology from the stakeholder engagement.  Given the age of the development, it was at this 
stage in the mapping process where several constraints were encountered, relating to data 
availability.  
9.2.4 Data Constraints  
Development on the Bridge started in January 2007 and approval for its use as the research case 
study was obtained in November 2008.  The use of GIS in the research did not begin until August 
2009.  Secondary data source, EDINA, had insufficient data for the Bridge Development. Despite 
this, data transformation was attempted with some results, see Figure 78. Data transformation 
was conducted using raster data sets downloaded from EDINA and, by applying reclassification 
technique to identify land-use and land cover.  For example, the light blue identifies water land-
use, such as, lakes and drains, while the dark blue represents shelter, namely, residential 
buildings. The white parts in these figures show the incomplete data where several aspects of 
the development were not available in the data download. These missing aspects include the 
gardens, pocket parks, Nucleus, roads and, open spaces of the development, even though these 
had been built at the time of download.  





Figure 78: Incomplete data transformation of the Bridge           
 
After several futile attempts to find up-to-date datasets for the Bridge Developments, aerial 
photographs of the development were adapted as the next primary source of data. Several 
authors (Curran, 1989; Heywood et al., 2006; Mather, 1991) observe that aerial photographs 
can be employed in GIS as a background to other data to give a spatial context; to aid 
interpretation; or to extract information on land-use, vegetation type, moisture, heat levels or 
any other aspects of the landscape. In addition, aerial photographs are useful for monitoring 
change as they have time freezing ability, are widely available and have spectral and spatial 
resolution (see Curran, 1989). Furthermore, aerial photographs have been recognized as an 
alternative source to secondary data sources especially data relating to location and extent of 
new housing estates or the extent of forest fires (Heywood et al., 2006). Based on these qualities 
as well as the lack of other data for the GIS modelling, this research adopted aerial photographs 
as a suitable alternative data source.  
 
Aerial photographs were commissioned for this study. They were taken by Paul White 
Photography43, for example, see Figure 79.  They were taken on May 21st, 2010 at 12:00 pm, and 
were shot from an oblique angle.  The angle at which aerial photographs are taken is important. 
Heywood et al. (2006) observes that oblique photographs which are shot from an angle, cover 
larger areas and are cheaper; however, vertical photographs shot directly beneath the plane are 
the most widely used for GIS applications. Unfortunately, this information was not known 
before the photographs were commissioned and, as such, these characteristics were not 
specified during commissioning.  As a result, the aerial photographs were impossible to use as a 
layer file in GIS. In addition, the research discovered that the aerial photographs had been taken 




without the use of a Global Positioning System (GPS)|, and, as such, had no spatial reference, 
further adding to their inadequacy to undergo the analysis needed for the mapping process (for 
more, see Huxhold, 1991; Minami, 2000).  
 
In GIS, location of spatial entities is given by using a reference system that pinpoints its location 
on the surface of the Earth, otherwise known as, spatial referencing. De Smith et al. (2007) 
indicate that the use of a spatial referencing system allocates any place a set of measurements 
that describes its location.  Thus, unreferenced aerial photographs and maps do not contain 
information corresponding to the area they represent on the surface of the Earth. However, 
some observe that unreferenced aerial photographs and maps can be aligned to a map co-
ordinate system in a process, known as, geo-referencing (Huxhold, 1991; Minami, 2000).  As a 
consequence, this research made attempts to overcome the limitation of the aerial photographs 
by aligning the photographs to its specific location on Earth using the British National Grid. 
 
Figure 79: Aerial photographs taken of the Bridge Development (Primary Data Source) 
9. 2.5 Geo-referencing aerial photographs  
Minami (2000) highlights that geo-referencing involves aligning the data to existing spatial data 
in the same map co-ordinate system, thus, acting as reference data for the geo-referencing 
process. This existing spatial data, known as, the target data, should have certain features such 
as streets, building and streams with known x, y co-ordinates. These co-ordinates serve as the 
control points, which are used to link locations in the unreferenced data to locations in the 
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target data. These links created between the two data should be widely spread across the data 
so as to produce the best results. The next step in the geo-referencing process is transforming or 
“warping” the data. This involves using a mathematical transformation to determine the correct 
map co-ordinate location for each cell in the data. The final step is rectifying the data in the GIS, 
a process that creates a new data set geo-referenced according to the map co-ordinates (for 
more on geo-referencing, see Minami, 2000). The geo-referencing process in this research 
followed this method described above.  
The target data, shown in Figure 81, was downloaded from Google Earth. The co-ordinates were 
determined using existing features, for example, the edges of the lakes and the main street (see 
Figure 80). Control points were set up using these co-ordinates to link locations in the aerial 
photographs to the target data. However, after the links had been added to the two data sets, the 
aerial photographs became blurred and warped and, as a result, could not be used to perform 
any analysis. Further investigation revealed that this was due to the fact that the aerial 
photographs had been taken obliquely and, as such, could not be geo-referenced.  
 
Figure 80: Target Data for geo-referencing (source: Google Earth).  
9.3 GIS Mapping using the Attributes for Data Transformation  
Data transformation resumed after the EDINA OS Master Maps had been updated, which 
occurred around November, 2010.  However, creation of these maps was still constrained by 
data availability and quality. As a result, the research employed the use of an alternative data 







photographs were taken in the wrong format, but further attempts were made to reformat the 
aerial photographs. This was done by using co-ordinates collected on-site from various points, 
such as, building edges and traffic lights. However, this was a time consuming affair and proved 
impossible to achieve as the skills and resources needed were lacking. Consequently, the 
research employed the creation of polygons to fill data gaps to address both data availability 
and aerial photographs reformatting constraints. While creating these polygons was a relatively 
straight forward process, it was equally as time consuming. The GIS software kept crashing 
which resulted in the loss of several edits which had to be re-created. On the other hand, the 
aerial photographs were used to creating these polygons. They were used to identify the 
missing aspects of the development and to determine land cover; thus they were used to fill the 
data gaps.   
As stated above, GIS analysis is conducted by performing GIS procedures on data attributes (see 
section 9.2.3 above).  Data downloaded from EDINA showed several attributes. The relevant 
attributes needed for this research were theme, descriptive term, descriptive term count, 
calculated area and shape_area. The theme attribute refers to land-use classification, for 
example, water and land, while the descriptive term, as the name implies, describes the theme. 
For instance, multi-surface is the descriptive term used to describe gardens comprising cobbled 
paths and lawns. GIS mapping of ecosystem services involved classifying the use of the 
descriptive term attribute according to the refined typology of ecosystem services. The 
descriptive attributes were changed to represent the ecosystem services generated from the 
theme, land-use, as identified in the refined typology. For example, before GIS mapping, the 
attributes were classified in the following manner: the theme was building while descriptive 
term attribute was listed as man-made. In contrast, Figure 81 highlights the reclassification of 
these attributes conducted by the GIS mapping for this research. This process reclassified the 
theme as houses and the descriptive term as shelter_EcP and air quality control_EcR, that is, the 
ecosystem services were used as the descriptive term attribute. However, in some cases, the 
theme and descriptive term were “incomplete” and “blank” ,respectively. This occurred mostly 
in areas where the land cover was unknown or had undergone change. To fill the data gaps, the 
aerial photographs were used to identify specific land cover for each land-use. From the land 
cover features identified from the aerial photograph, the Editor Toolbar in the GIS software was 




Figure 81: Attributes used in GIS mapping for the research  
9.6. Results: Mapping Ecosystem Services 
GIS application to the case study created maps showing spatial distribution of ecosystem 
services on the Bridge Development (see Figures 82-84). Figures 82 and 83 represent spatial 
distribution of ecosystem services identified from the Centre Manager and Resident Manager, 
respectively. The full breadth of the development was taken into consideration, thus, these 
maps identify ecosystem services from the residential areas, the leisure areas (the lakes and 
surroundings) and, the office space, the Nucleus. In contrast, Figure 84 represents the spatial 
distribution of ecosystem services identified by the residents and focuses on the residential area 
only. It shows spatial distribution of ecosystem services in the residential areas and its 
immediate surroundings, the Learning and Community Centre, only.  On the other hand, Figure 
8544  maps each category of, and the specific ecosystem services generated from, land-use and 
land cover from all stakeholder groups. The aim of this map was to establish the link between 
land-use and spatial distribution of ecosystem services. This was done to determine which 
specific aspect of human well-being benefitted from the derived services, thus, highlighting the 
relationship between ecosystem services and human well-being. However, it should be noted, 
that Figure 85 shows only the ecosystem services associated with the built environment for the 
Bridge Development as the majority of the identified services were associated with this, albeit, a 
few were associated with the natural environment ( see Chapter 7).     
 
                                                             

















Figure 85: showing Specific Ecosystem Services generated from each land-use and land cover  
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9.7 Results: Application of GIS to key sustainability issues  
This section examines the application of GIS to two key sustainability issues, the constraints on 
both gardens and pocket parks. It assessed the condition and trends of their associated 
ecosystem services; predicted and assessed impacts on ecosystem services and resultant 
impacts on human well-being; and, finally, analyzed the uncertainty of these predicted impacts. 
In addition, it determined how best this concept and the predicted impacts could be 
communicated to decision-makers and stakeholders.  
9.7.1 Constraints on pocket parks  
Findings from the stakeholder engagement observed that despite this vision outlined in the 
master plan of the Bridge Development, the pocket parks are basically lying fallow as the 
residents do not use the pocket parks. Several reasons, such as, its proximity to the residences 
and the age of children it was built for, were identified for this non-use. Figure 86 presents a 
map showing the different land-use themes on the Bridge Development and illustrates the 
proximity of the pocket parks to residences.   
 
Figure 86: GIS map showing Land-use Theme of the Bridge Development  
Findings from the GIS application to this key sustainability highlight the gap between rhetoric 
and reality when delivering planning objectives. Whilst this proximity was supposed to grant 
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the residents easy access and encourage their use of these amenities, the engagement process 
observed the opposite. There were several complaints relating to the proximity of the pocket 
parks. Residents complained of noise pollution from the playing children while the age 
restriction places a limit on the children that can play in the parks (see Figures 48, 50, 52, 54, 55 
and 66). Similarly, the size of the parks limits the activities that can take place in the park 
resulting in their ecosystem services going to waste. Thus, the rationale for exploring this 
sustainability issue in GIS is to examine how best to ensure use of the pocket parks. GIS was 
applied to create maps to explore how location and size of the pocket parks might affect its use 
and the associated ecosystems services. Figure 87 used to illustrate the range of ecosystem 
service delivered by a large multi-functional park created by joining the two pocket parks 
labelled A and B. This park would be large enough to have a playing field for older children, 
house a mini-playground for younger children as well as benches and barbeques for the adults; 
thus, delivering the objectives of the vision and the associated ecosystems services. In addition, 
the size of the park could have the potential to resolve the conflicts from noise pollution. Also, 
on the other hand, create a sense of community could further resolve such conflict. On the other 
hand, the increased use from the size of the park might increase such conflict. However, it due to 
its size and the gardens surrounding the park, noise pollution might not be an issue.  
  
Figure 87: GIS maps showing application to determine location and size of pocket parks
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9.7. 2 Constraints on Gardens  
Due to its proximity to the Dartford Marshes, the Bridge Development has regulations banning 
the residents from making modifications to their garden design. The rationale for this is to 
promote the use of gardens in providing a variety of ecosystem services, such as, its use as 
wildlife corridor, habitat creation and provision, biodiversity, water regulation and leisure. It 
should be noted that these same ecosystem services were associated with the gardens during 
the engagement process. However, the aerial photographs used for GIS mapping, observed that 
some residents had defied this regulation and had made modifications to their garden design, 
for example, some had extended the pavement of the gardens (see Figure 68, pg 169). The 
research theorizes that such modifications could result in a reduction in the provision of some 
associated ecosystem services. Subsequently, due to the interdependence amongst ecosystem 
services, this reduction could cause a chain-reaction of impacts on ecosystem services in the 
area. For instance, these modifications could reduce the use of garden as habitats, wildlife 
corridor and food source. This reduction in the use of gardens as wildlife corridor and habitats 
could reduce the biodiversity which, in turn, could impact on leisure and conservation as a 
result. Therefore, the land cover could impact on the land-use by determining the quantity of 
ecosystem services it provides.  
The use of GIS aimed to create a concise representation of the impacts of these modifications on 
the ecosystems services associated with the gardens. However, while the use of maps as visual 
aids communicates these impacts to decision makers and stakeholders, the research theorized 
the use of numbers might increase the effective use of these maps. Thus, the research developed 
a simple quantification for ecosystem services to facilitate a better understanding of these 
impacts. It should be noted that this quantification is based entirely on the production of 
ecosystem services derived from the land-use and land cover of each aspect on the development 
and has no bearing on valuation of ecosystems service, whether monetary or otherwise. The use 
of this quantification along with the visual maps aimed to clarify the ecosystem services concept, 
the link between drivers of change, sustainability issues and ecosystem services.  The next 
section in this chapter details the development of such quantification.  
9.8 Exploring the use of GIS to communicate ecosystem services  
In addition to conducting certain tasks outlined in the Analytical Approach for conducting an 
Ecosystem Approach assessment, another aim of GIS application to the case study was to 
explore its use in communicating the concept of ecosystem services to decision-makers. This 
section outlines the development of a simple quantification for ecosystem services that could be 
used to communicate this concept to decision makers and stakeholders.  
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Application of GIS within this research aimed to create maps that could be employed not only as 
visual aids showing spatial distribution of ecosystems services, but also to determine the 
number of ecosystem services generated from land-use and land cover. The rationale here was 
that these maps could be used to determine the impacts of the land-use and land cover on 
ecosystem services as well as the response of ecosystems services to drivers of change, through 
the use of the feature attributes, namely, descriptive term count and descriptive term group. 
Subsequently, these maps were employed to explore and communicate trends in the delivery 
and distribution of ecosystem services in the case study area. The descriptive term was 
employed in GIS to count the number of the descriptive terms used by the stakeholders to 
describe the benefits (ecosystem services) they derive from land-use and land cover. The 
descriptive group then classified these benefits into a category of ecosystem services using the 
generic typology developed by the MEA. For example, ‘homes’, which were described by 
stakeholders as providing shelter and as providing them with a regulatory mechanism for air 
pollution emanating from the Long Reach Sewage Station were counted as 2 under the 
descriptive term count and categorized as provisioning service (EcP) and regulating service 
(EcR) under descriptive group (see Figure 88). It should be noted that the count is carried out 
manually then inputted in the GIS.  The result of this analysis produces a visual aid that 
highlights the quantity of ecosystems services based on land-use and land cover. Figure 89 










Figure 89: GIS maps showing quantity of ecosystems services derived from land-use and land cover. 
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9.8.1 Quantification of ecosystem service derived from the gardens 
The refined typologies, GIS ecosystem services maps and aerial photographs formed the basis 
for this quantification. Subsequently, scenarios for each type of modification were developed to 
facilitate the process. The refined typologies were used to estimate the maximum number of 
ecosystem services derived from the gardens based on the original design described by the 
Resident Manager (see 8.2.9). From these typologies, ten services were observed as the 
maximum number of ecosystem services derived from the gardens. The services identified by 
these typologies include: biodiversity (EcP), habitat creation (EcP), wildlife corridor (EcP), 
shelter/shading (EcP), jobs (EcP), business (EcP), aesthetic (EcC), peace/spiritual (EcC), leisure 
(EcC) and well-being (EcC).  It should be noted that this list includes only those ecosystem 
services associated with gardens that were identified during the engagement process. In 
addition, supporting services, although identified by two stakeholder groups were not included 
in this list, as this category of ecosystem services was not explored in the research.   
The aerial photographs, for example, see Figure 68, were used to “ground truth” land-use and 
land cover. As a result, three scenarios for the gardens with the potential to affect the number of 
ecosystem services delivered were observed. These scenarios are:  
1. No Modification: where the original design of the garden has not been altered. 
2. Slight Modification: where the original design has been slightly altered, for example, the 
garden path has been extended.   
3. Full Modification: where the original design of the garden no longer exists as it has been 
altered completely, for example, paving over the garden.  
To estimate/determine any trends in these ecosystem services, the research theorized that 
these scenarios would impact on certain ecosystem services in a certain manner. This trend 
looks at the worst case scenario, and, as such, extrapolates that the affected ecosystem services 
to disappear as a result of these impacts.  Based on this, the scenarios would produce the 
following number of ecosystems services:   
 No modification to gardens has the potential to provide 10 ecosystem services.  




 Complete modification by paving over the gardens has the potential to provide 2 
ecosystem services. 
The number of ecosystems services derived from gardens based on these scenarios was then 
calculated. This was done by counting the number of gardens representing each scenario and 
multiplying that by the maximum (max) number (no) of ecosystem services:  
= no of garden for each scenarios * max no of EcS for each scenarios 
Subsequently, the sum of these ecosystem services was the total number of ecosystem services 
associated with the gardens of the Bridge Development: 
= ∑ (No of gardens for each scenario * Max No of EcS for each scenarios) 
Where ∑= sum 
Scenario for 
gardens  
Number of Gardens   Maximum Number of 
Ecosystem Services  
Total Number of 
Ecosystem Services 
provided  scenario 
No modification  63 10 630 
Slight modifications  48 7 336 
Complete 
modification  
11 2 22 
Total Number  988 
Table 8:  Calculating the number of ecosystem services delivered by each scenario  
The maximum number of ecosystem services from all the gardens on the development was 
calculated as:  
=max no of Ecosystem Services * total number of gardens  
= 10 *122  
=1220 
From this, the impacts on ecosystem services were determined by calculating the total loss of 
ecosystem services brought about by these changes to the gardens.  This was calculated as:   
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= max no of EcS from all gardens – no of EcS from all gardens based on scenarios  
= 1220 - 988 
= 232. 
From this, the percentage loss of ecosystem services was calculated as:  
= (Loss from the changes / max no of EcS) * 100 
= (232/1220)*100 
 = 19.02%  
This represents the total loss of ecosystem services over 3 years; from the start of the 
development in 2007 to 2010 and representing only Phase 1 of the development. This loss of 
about a fifth of the potential ecosystem services in 3 years from Phase 1, particularly if realised 
also in subsequent phases of the development, could be very significant and, result in a rather 
different and more impoverished environment to that envisaged in the original master plan. 
Figure 90 shows a small section of the case study illustrating the impacts of modifications on the 
ecosystem services associated with the gardens through the use of this quantification. The 
results from this quantification mapping suggested that changes to the gardens design (land 
cover) impacts on its capacity to produce or deliver certain ecosystem services, for example, use 
as wildlife corridors, habitats sources, water cycling and regulation. The aerial photographs 
identified that while some gardens had the potential to provide suitable habitats for wildlife 
through provision of grass, patches and other habitats, some gardens are unsuitable or had 
reduced suitability. Gardens that were deemed unsuitable had been totally paved over whilst 
gardens that were described as having reduced suitability had had their pavements extended or 
covered by patios (see Figure 68, pg 169).  As a result, their abilities to deliver these services 
could either be non-existent or have severely diminished (see Figure 90). In turn, due to the 
interrelationship amongst ecosystem services, other services not associated with the gardens 
could be affected. For instance, conservation, leisure, recreational, educational and aesthetic 
services could be affected if the garden’s ability to provide its associated ecosystem services is 
diminished or non-existent. However, these changes in land cover will have a positive and 
increasing impact on certain services, namely, business, jobs, leisure and aesthetics. 
Engagement with the resident manager identified that the gardens created jobs for a resident 
who had a landscaping business. Assuming that these modifications were made by this 
landscape gardener, then he or she has benefitted from the provisioning services from the 
gardens. In addition, findings from the stakeholder engagement revealed complaints about the 
lack of leisure facilities on the development. Thus, these modifications could have been carried 
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out to create leisure facilities; the aerial photographs reveal playing equipment, such as, 
trampolines in some gardens. 
These simple ecosystems quantity maps could promote multi-functionality of land-use and land 
cover as they display the amount of ecosystem services generated from land-use and land cover 
as well as the specific ecosystem service generated. Mapping the specific services generated by 
land-use communicates effectively that multiple services are provided from a single land-use 
and that these services are influenced by the land cover.  In addition, quantifying the ecosystem 
services highlights the difference between the actual and expected services provided by the 
development. The argument here is that rhetorically, the development is expected to provide a 
certain number of services from land-use. However, this is not always the reality as both the 
land-use and its land cover influence the provision of these expected services.  For example, 
while the expected services of the lake includes leisure through the provision of a triathlon club, 
stakeholder engagement discovered that the residents already have a running club which meets 
and runs at the lake.  Thus, the services derived from the use of the lake as a venue by the 
running club also include well-being, social venue, and community integration. One might 
attribute this to the fact that the phased construction of the development means that the 
triathlon club is still in the planning stages (see Chapter 6 and 8). However, while the triathlon 
club is an excellent idea which would provide future services, provision should be made to 
ensure that the current use of the lakes as a venue for the running club should not be 
diminished but instead promoted. In addition, determining the response of ecosystem services 
to drivers of change through GIS quantity (Figures 89 and 90) and specific mapping (Figure 85), 
helps identify which services are most at risk from the drivers of change. This could help to 






Figure 90: Showing impacts of changes to garden design on ecosystem services 
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Section IV: the Embedding process 
The research applied the use of the Ecosystem Approach within the case study to highlight its 
role in considering ecosystem services during environmental assessments. Consequently, the 
aim was to transfer the lessons learned and conclusions drawn from the case study to the 
spatial planning process and its tools in order to identify the best stages with the potential to 






Chapter 10:  The Embedding Process: developing the 
theoretical framework  
The aim of this research was to embed the Ecosystem Approach in spatial planning. However, 
spatial planning as an instrument of Sustainable Development is delivered through a set of tools, 
activities and practices. At the policy level, it requires a Sustainability Appraisal of the Core 
Strategy and its objectives, incorporating SEA.  At project level, it requires EIA to be conducted 
for planning applications and proposals. Therefore, the embedding process starts by embedding 
the Ecosystem Approach within these tools to deliver sustainability in spatial planning. In 
addition, the three techniques; Network Analysis, stakeholder engagement and GIS, were 
selected to conduct the relevant tasks outlined in the Analytical Approach, to answer the key 
questions and garner the baseline data. Furthermore, these techniques were also required to 
address the limitations of the Ecosystem Approach and decision-making process.  Subsequently, 
their propensity for accomplishing both these tasks and addressing these limitations were 
explored through application to a local embedded case study to determine the role of the 
Ecosystem Approach in underpinning environmental considerations in the decision-making 
process. 
 
The results from the application of these techniques within the case study indicated several 
benefits. These benefits relate to the use of these techniques to conduct an Ecosystem Approach 
assessment and to address the limitations of the Ecosystem Approach in the decision making 
process as well as its role in considering ecosystem services. Subsequently, the lessons learned 
from this application and the conclusions drawn from these results were applied in spatial 
planning, EIA and SEA, to determine which stages could best incorporate the Ecosystem 
Approach and its underlying concept, ecosystem services. This identified where embedding the 
Ecosystem Approach would have the most potential to provide environmental considerations 
for the decision making process.   
 
The process to embed the Ecosystem Approach in spatial planning was conducted in four stages:  
1. Validation of the role of Ecosystem Approach to indicate environmental considerations 
in the Bridge case study.  
2. Initial embedding in EIA, SEA and spatial planning to identify the stages deemed 
appropriate to ensure successful embedding of the Ecosystem Approach. Appendices 4-
9 show these initial embedded frameworks.  
3. Validation of these initial frameworks by experts with practical experience on the use of 
the tools.   
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4. As the aim of this research is to embed the Ecosystem Approach in spatial planning 
rather than to develop the perfect tool, the initial framework was subsequently revised 
to incorporate the feedback from the validation process in order to develop a theoretical 
framework. It should be noted that this was an iterative process.  
 
10.1 Validating the role of the Ecosystem Approach in the Bridge 
Development  
Validation of the results from the case study was conducted by the Centre Manager of the 
development, Jane Allen, only. This was done to validate the use of the Ecosystem Approach as a 
basis for incorporating ecosystem services in the case study (see Table 9).  This validation was 
conducted through face-to-face interview. It used a summary of the lessons learned, mitigations 
developed from these lessons learned and the GIS maps showing spatial distribution of and 
quantity of ecosystems services. The following questions were used to structure the dialogue of 
the validation process:  
1. Do you agree or disagree with the benefits of using ecosystem services to provide 
environmental considerations in the EIA, master plan and on-going management of 
the Bridge Development? 
2. Can the Ecosystem Approach be used to develop an Environmental Management 
Plan (EMP) for the development? 
3. Do you have any concerns regarding the use of the Ecosystem Approach?  
4. How many visitor parking spaces have been allocated for Phase 1 and Phase2? 
5. Is there any policy is in place regarding the gardens? If yes, please explain.  
6. Details on the size of the pocket parks. 
10.1.1 Feedback from validating the Ecosystem Approach in the Bridge 
Development 
The validation process observed the benefits of adopting an Ecosystem Approach when 
assessing certain sustainability issues and aspects of the development. This concept provides a 
platform to ensure that provisions, for example, the management and monitoring methods for 
key sustainability issues, are included in the EMPs. For instance, it could provide the platform to 
consider the impacts on the associated ecosystem services of the gardens on human well-being 
and other ecosystem services, and, by so doing, enforce the policies already in place on the 
development (see Chapter 9). However, the Centre Manager was concerned that application of 
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this approach will be difficult on-site and would be dependent on the area. In addition, she 
referred to the fact that there are conflicting factors on a mixed-use site which affects the 
number of objectives to be delivered by the site. Furthermore, she elucidated that these 
objectives have to be delivered to residential and commercial interests alike, thus, adding to the 
difficulty of using the Ecosystem Approach. Finally, she made reference to the residents’ attitude, 
regarding their issues with the management. She suggested that the parking constraints could 
also be attributed to the fact that residents did not read the contract before they signed, hence, 
the ensuing chaos on the issue. This latter point, however, does not make the problem go away. 
 
The use of the Ecosystem Approach in the EMP of the Bridge Development is illustrated through 
the development of mitigation measures for sustainable transport, FastTrack, and, the pocket 
parks, two of the sustainability issues, identified during stakeholder engagements. These 
mitigation measures are as follows.  
1. FastTrack: 
 Early start times so that shift workers can reduce their reliance on cars.  
 Align FastTrack schedules to correspond with train times. 
 Ensure bus-stops are well lit and install CCTV where resources would allow. This 
would serve to alleviate the residents’ concern regarding the dark and lonely 
FastTrack bus stops (see Table 5). 
2. Pocket Parks :  
 Redesign, re-size and re-site pocket parks for the remaining phases to ensure 
that they are bigger and located further away from the residence, thus, providing 
a wider range of benefits that the residents can enjoy. For example, zoning the 
parks to include an open field and playground area for young children and 
toddlers, respectively.  
10.2 Initial embedded framework for EIA, SEA and spatial planning  
The conclusions drawn and lessons learned from application of the techniques to the Ecosystem 
Approach within the case study were used to identify the stages in the EIA, SEA and spatial 
planning processes where ecosystem services could be successfully embedded. Thus, indicating 
how the Ecosystem Approach would be considered to inform EIA, SEA and spatial planning. This 
process constituted the initial embedding. In addition, it identified the particular task in the 
Analytical Approach that should be conducted for each stage and outlined which of the selected 
techniques could be employed to conduct these tasks at the various stages of EIA, SEA and 
spatial planning in order to facilitate this embedding. Consequently, in EIA, the stages identified 
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as having the potential to embed the Ecosystem Approach were the screening, scoping, 
consideration of alternatives, baseline description, impact analysis, mitigation, review and 
report, and decision-making stages. The stages identified in SEA were similar and included 
setting the objectives, identifying stakeholders, enhancing opportunities and mitigating impacts, 
and, making recommendations. In contrast, the initial embedding in spatial planning was 
conducted by highlighting the benefits gained by incorporating ecosystems services in the 
overall process, namely, its improved use as a sustainability instrument. Appendices 4-9 detail 
the initial embedded frameworks. These initial embedded frameworks were the materials used 
during the engagement with academics and environmental practitioners, to validate the 
embedding process, which is discussed in the next section. 
10.3 Validation Process  
The validation process for the initial embedded framework was conducted through 
consultations with academics and practitioners in the environmental field, the “validation 
panel”, to get feedback on the embedding process. Table 9 details the members of this validation 
panel. It indicates their affiliation, the process validated, method of engagement and the 
accompanying material used for the validation. Members of this panel were selected on their 
expertise in the various fields of ecosystem services, environmental assessment and spatial 
planning. Selection was determined by the panel members’ expertise in the various fields, their 
availability and affiliation to the case study. A number of academics and practitioners were 
contacted regarding involvement in the process.  Some declined to participate while others who 
could not participate made referrals for their replacement in the panel. It should be noted that 
these contacts were made from interacting with these practitioners and academics throughout 
the course of the research, for example, conference attendance, and through referrals. In 
addition, as the validation process required insight based on experience, some practitioners 
validated only their areas of expertise. However, some practitioners had broad expertise and, as 
a result, validated all processes (see Table 9).   
The validation process was conducted using different means of engagement, namely, emails; 
face-to- face interviews; and, telephone interviews, at the convenience of the interviewee.  As a 
result, these engagements were conducted using different procedures and evidence material 
according to what aspects they were validating (see Table 9). The following questions were 
used to structure the validation process:  
1. Do you agree or disagree with the embedding process?  




3. Assess the usefulness of the techniques in the embedding process. 
4. What are your concerns regarding the embedding process? 
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Jane Allen The Bridge Development  Case study Face-to-face 
interview 
Observations from application to the case study, examples of refined 




Tower Hamlets  EIA Face-to-face 
interview 
Embedded framework, examples of refined typology developed 





EIA, SEA and 
spatial planning  
Email Embedded framework with a brief overview   
Dr. Steven Smith  URS/Scott Wilson  EIA, SEA and 
spatial planning  
Face-to-face  Embedded framework, examples of refined typologies and 
ecosystem services maps. 
Dr. Helen Bryon  Royal Society for the 
Protection of Birds 
EIA and SEA  Email  Embedded framework with a brief overview was provided  
Dr. Mark Everad Environment Agency  EIA, SEA and 
spatial planning 
Email  Embedded framework with a brief overview  
Laurence Tricker  Kent Thameside  Spatial Planning  Email  Embedded framework with a brief overview  
Ton de Nijs National Institute for 
Public Health and the 
Environment, 
Netherlands 
EIA and SEA  Email  Embedded framework with a brief overview  
Andrew Canning-
Trigg 
Natural England EIA, SEA and 
spatial planning  
Telephone Embedded framework with a brief overview. Subsequently, a 




Imperial College London  EIA and SEA Face-to-face 
interview  
Summary of research including refined typologies and ecosystem 
services maps 
Table 9:  Experts for the validation process  
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10.4 Feedback from the validation process  
Tables45 10, 11 and 12 outline the feedback from the validation process for EIA, SEA and spatial 
planning, respectively. There was a general consensus amongst the panel on the usefulness of 
embedding the Ecosystem Approach within these processes. However, several concerns were 
expressed regarding the initial embedded frameworks. In addition, several similarities were 
observed in the feedback from the EIA and SEA processes, with some panel members referring 
to their feedback on EIA to be included in the SEA process. This section discusses the feedback 
from the validation process.  
Several reasons were outlined by the panel members regarding the usefulness of the embedded 
frameworks. For instance, some members suggested that embedding the Ecosystem Approach 
within the EIA process ensures that projects do not undermine non-target services whilst 
simultaneously exploring the linkages between scales and unintended consequences, for 
example, disturbing water flows (see Table 10). Similarly, for the SEA process, embedding was 
deemed to be useful in establishing the link between scales when used in conjunction with the 
embedded EIA (see Table 11). In a similar vein, members of the panel suggested that embedding 
the Ecosystem Approach in spatial planning was useful in linking the different scales of planning, 
in drawing attention to neglected issues, such as, flows of ecosystem services and, in enhancing 
or maintaining ecosystem services by examining the relationships between existing and new 
developments (see Table 12).  However, several concerns of the embedded framework were 
also expressed by the panel members.  
The main concern related to the practical application of the framework and the order in which 
the techniques were used. It was suggested that while these frameworks sound reasonable 
theoretically, practical application could prove difficult. There were several complaints that 
conducting such a framework might prove arduous to all those involved. This was attributed to 
the fact that EIA, SEA, spatial planning and the Ecosystem Approach all have their own 
methodology, thus, it would prove difficult to try and include one into another. In addition, this 
difficulty encompassed the limitations of these processes and the use of techniques required to 
conduct them. For example, a panel member highlighted that a limitation of the SEA process is 
that it carries “no weight”. Thus, while it is a requirement in EU Member States, there is no 
repercussion if the process is conducted badly with the exception of legal recourse, which is 
applied if the process is non-compliant. Therefore, while embedding the Ecosystem Approach 
might be advised in the SEA process, there is no guarantee that it will be enforced (see Table 11). 
                                                             
45 Tables10, 11 and 12 represent the feedback from the validation panel members. As a result, they are entirely their opinions as no 
changes were made to either refine or alter the feedback.  
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Furthermore, some members of the panel indicated that embedding the Ecosystem Approach in 
the screening stage was unrealistic. They felt that its inclusion in the screening stage would not 
serve its purpose as this stage determines if the PPP requires an SEA.  
Other concerns highlighted by the members of the panel included data availability and 
requirements of the process; terminology and language; justification of the perspective adopted 
to generate the typology; constituents of an ecosystem services typology; and, finally, the 
boundaries and scale of application (see Tables 10-12).  Several respondents observed that a 
wide range of data would be required to conduct such an assessment which might prove 
arduous during application. In addition, data availability and gaps were highlighted as a concern 
for the process as well as “who provides what data”.  Furthermore, there was a general concern 
regarding the terminology and language employed in this research and to engage relevant 
stakeholders during practical application. Finally, a concern expressed by one respondent was 
related to the perspective adopted to develop the ecosystem services typology in the case study 
(see Tables 10 and 11).   
Feedback on the use of the techniques highlighted several benefits. These included the use of 
GIS to promote multi-functionality; the added “intelligence” provided by these techniques; and, 
their use to account for unintended consequences and to optimise project design. In addition, it 
was indicated that due to the fact that these tools and techniques are well-established there is 
an increased possibility of a successful embedding (see Tables 10-12).  Nevertheless, some 
concerns were expressed. For example, several respondents questioned the order in which the 
techniques were used. They noted that initial embedding employed GIS as a technique to 
conduct the last few tasks, mainly, the impact analysis. This was in contrast to their use of this 
technique in practice. Most respondents indicated that they often employed GIS at the start of 
the process to establish the baseline (see Table 10). Furthermore, several respondents 
considered that a checklist for this embedding would make application of these embedded 
frameworks in practice more plausible. This checklist could be developed as another tool to 
further embedding (see Table 10). Finally, it was suggested that the Ecosystem Approach 
needed to influence the process earlier and should be used to rouse developers’ interest to 
enable its embedding in development plans (see Table 10).  
Subsequently, the embedded processes were revised to incorporate the feedback from the 
validation process. These revisions considered the different opinions of the panel and 
attempted to address these concerns. This is evident when comparing the initial frameworks 
(see Appendices 4-8) to the revised frameworks (see Figures 91-94). The next section outlines 
the revised embedding.  
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Practitioner Usefulness of embedding Concerns about embedding Usefulness of techniques in the 
embedding process 
Any other Comments 
Elizabeth Wilson   Much depends on the Network 
Analysis, and whether the policy 
framework for the project has 
objectives supportive of Ecosystem 
functions and enhancement 
 
Dr. Mark Everad Essential if projects are not 
to undermine non-target 
services.  Also helps explore 
linkages between scales and 
unintended consequences of 
e.g. disturbing water flows 
Capacity-building and practical 
accepted tools will be required 
This simply has to be done Ecosystem services need to 
influence the process earlier.  If 
developers can be presented with a 
transparent guide as to how 
planning will be determined, they 
will have a vested interest in 
innovating around ecosystem 
service impacts (both benefits and 
losses), and in looking at win-win 
options.  This may also link in other 
potential ‘buyers’ of services under 




Create better planning 
obligations 
Constitute a battle where 
developers are required to do 
this due to range of data 
required for the assessment.  
What is the role of the relevant 
parties, for example who 
provides the data sets;  What 
constitutes an ecosystem 
services typology; Arguments 
over generating data sets each 
time an EIA is required 
GIS to show multi-functionality is 
most beneficial; however, there was 
an initial confusion on the use of this 
technique.  
Requested for more information on 
the research; Scope and boundaries 
of the process; data sets would; 
creation of checklist would be 
useful; the process shouldn’t be too 
onerous and should outline a fairly 
low level of analysis required;  
Dr  Helen Bryon Yes  How this will be achieved in 
practice alongside all the other 
issues that need considering in 
EIA? 
 
Information/data needed to 
support the embedding ie will it 
Typology approach – yes useful.  
But not clear to me whether your 
approach would be providing 
checklists/proformas of ecosystems 
services (generally or for different 
project types) which could be used to 
guide the screening process or 
I would have welcomed more 
context/introduction to the papers 
you sent me for comment.  As from 
these I couldn’t get a feel of what 
research you have done to date to 
underpin formulation of these and 
what literature you have 
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be available?  Presumably it will 
be very context dependent eg 
the info, data  available and/or 
expected for a UK EIA will be 
very different from one in a less 
developed country 
whether you would expect the EIA 
practitioners/consultants to start 
from scratch with each new EIA 
 
Stakeholder participation useful 
but concerned over practical 
engagement in scoping, baseline, 
alternative stages, eg as part of wider 
scoping meetings?  Also, wouldn’t 
there be a role to go back to the 
stakeholders as part of the impact 
assessment stage, or at least in the 
review stage? 
 
GIS - yes certainly useful. But I 
wonder about the data availability 
(see comment in previous column) 
and what extent of analyses are 
possible with different levels of data 
 
considered;  
I’m not sure ‘Analytical Approach’ 
is a very relevant heading for what 
you describe in the boxes below, to 
me these are more stages of EIA; 
terminology and language used in 
the embedded framework, for 
example, confusion regarding the 
drivers of change.  
 
Ton de Nijs   Stakeholders should be 
involved in all steps of the 
process, especially show 
impacts of project and analyze 
uncertainty and the y should be 
given the opportunity to 
comment on the application and 
results. 
G.I.S would be appropriate  here  The Ecosystem Approach is no 
different from any other 
environmental impact assessment; 
rather it just forms a new set of 
ecological environmental 
indicators to conduct assessment. 
Okechukwu 
Ngoka  
Useful to ensure the 
informative parts of the EIA 
process 
  The embedding ensures that the 
effects are analysed in the 
monitoring stage, which is 
currently not mandatory.  
Dr Steven Smith   Justification for conducting the 
assessment through the land-
use and land cover rather than 
just the “Green bits”;  issue of 
ecosystem services valuation as 
Stakeholder participation is crucial to 
the process; G.I.S is crucial in the 
early stages to get baseline data , and 
identify land cover  
Creation of checklist for application 
would be useful for practitioners ; 
trade-offs/balance and 
beneficiaries of the process; 
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most  literature is on valuation 
which deviates from the use of 
ecosystem services, similarly, 
stakeholder engagement can 
attach valuation to ecosystem 
services; concerns on the 
terminology and language used 
as well as on the order in which 
the techniques were used; 
finally,  who  are the winners or 
losers in application of the 
Ecosystem Approach.  
thinking about the impacts 
Dr Rocio Diaz 
Chavez 
Efforts should put practices 
for more than just 
conservation areas  
Too much in the screening and 
scoping stage; more data is  
needed to conduct the  tasks of 
the analytical approach;  
Can be tricky to accommodate 
the Ecosystem Approach as it 
has its own methodology thus it 
would difficult to try and 
include one into another. In 
addition, it sounds more than it 
could be in practice.  
All techniques are already well 
known and practiced and as such, the 
embedding process takes advantage 
this existing skills and knowledge, 
thus, the possibility of embedding is 
high. 
G.I.S should be used a little bit earlier 
with the baseline data to visualize the 
project and location elements. In fact, 
G.I.S can be used at any stage once 
you know the location  
Difficult of the process, ideally it 
should be like this but practical 
application is difficult. Checklist 
could be developed as another tool 
and technique to further this 
embedding. This initial process was 
too linear and showed no feedback 
between stages,  
Table 10: Feedback from EIA validation process
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Practitioner  Usefulness of embedding Concerns about embedding Usefulness of techniques in the 
embedding process 
Any other Comments 
Dr Rocio 
Diaz-Chavez 
 Objectives should be set after 
stakeholders have been 
identified  
G.I. S should be applied from the 
baseline data stage. Comments 
identical to validation in the EIA 
process 
Include a box for  the policy  being 




Useful at all stages –  
SEA Context 
 Your specified tool is Network 
Analysis: its usefulness all depends 
on whether this NA 
comprehensively but manageably 
identifies EcS and their inter-
linkages.  It is not clear how this 
would be achieved. 
I would expect the objectives for the SEA 
to be relatively independent of what the 
NA reveals; SEA implementation needs to 
assess the impacts of plan alternatives on 
Ecosystem functions; SEA decision making 













SEA-level assessment is 
essential in addition to EIA 
to make links between 
scales 
Needs capacity-building and 
practical tools 
We have to have workable tools 
that are bought into by the 
planning community 
Avoid wasting time with developing a new 
ecosystem service typology.  There are 
enough out there already and the 
Millennium Assessment one is already fit 





 The SEA process carries no 
weight as although the 
assessment is advised, no 
enforcement is taken if 
conducted badly. Rather 
enforcement is usually through  
third parties such as Action  
Groups. 
 Pre-application of the SEA process  
Dr Helen 
Bryon 
yes How will this be achieved in 
practice alongside all the other 
issues that need considering in 
SEA? Information/data needed 
to support the embedding ie 
GIS being even more useful at the 
SEA (cp EIA) level, but as per above 
this raises Qs about data 
availability. 
Terminology and language used in the 
embedded framework; I would have 
welcomed more context/introduction; I 
don’t understand why ES embedding 
would not be relevant to the monitoring 
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will it be available given data at 
strategic level often less 
detailed. Again presumably, it 
will be very context dependent.  
and evaluation stages – surely it will be 
essential the validity of your 
predictions/assumptions about ES are 
checked through these stages? 
Ton de Nijs   G.I.S might not be appropriate Involving stakeholders in all the steps of 
the SEA process; ecosystem services 
should be embedded in quality assurance 
and monitoring; reporting should be done 




Broad range of issues which 
can be focused through the 
use of the ecosystem 
services.  
Too much work in the screening 
stage and this inclusion might 
not serve its purpose as this 
stage determines if the process 
is needed for the plan, policy or 
programme; a clear distinction 
should be made between plan 
and appraisal  objectives  ; 
valuation issues deviates from 
the use of ecosystem services ; 
justification for the inclusion of 
built environment rather than 
just the “green bits” 
Same as EIA (see Table 8) Same as EIA (see Table 8) 
Table 11: Feedback from SEA validation process
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Practitioner Usefulness of embedding Concerns about embedding Usefulness of techniques in the 
embedding process 
Any other Comments 
Elizabeth 
Wilson  
Embedding EcS in spatial planning 
is useful especially in linking 
different scales of planning;  in 
drawing attention to neglected 
issues such as flows of EcS, and 
value of soils etc; and in looking at 
relationship of existing 
development and new 
development to maintain or 
enhance EcS 
 Not clear which tool is being 
referred to -  
Your text at 11.3 is confusing: 
spatial planning is not “conducted 
as a set of tools”, but tools might be 
used in its activities or processes 
Laurence 
Tricker   
Potentially very useful  The need for ‘stakeholders’ to 
grasp the concept of ecosystem 
services has always been a 
concern, but so long as the 
language used is appropriate to 
the ‘audience’ then this 
shouldn’t prove a major obstacle   
Based on my experience the use 
of the EcS and the ‘tool’ is likely 
to be more tangible at this level 
of application. The more iterative 
approach taking to spatial 
planning that reflects societal  
needs/wants would benefit from 
the additional ‘intelligence’ 




In Core Strategy and supporting 
documents; with the right 
terminology and level of detail to 
ensure that the policies; to inform 
site location; pre-application and 
envisaging stage with some level 
of community engagement; 
informs site allocation.  
Engagement with local 
authorities  as envisaged in  Fig 
97might prove difficult; who 
provides what for the process; 
scope and boundary of  the 
assessment; what constitutes 
ecosystem services typology; 
generic typology modified for 
local level 
GIS most beneficial to showing 
multi-functionality.  
The proposed reforms of the 
planning system; what does that 
mean for the concept?; the use of 
ecosystem services should be 




Very useful, in fact essential Challenges established practice.  
Big capacity-building gap for 
operational staff to use 
Accounts of unintended 
consequences.  Helps optimise 
project design to avoid harm to 
other interests (and  if done 
transparently puts onus for 
innovation on proponents and 
not planners) 
You have not told me how.  Simple 
options including the Millennium 
Assessment classification to assess 
likely impacts.  These can be 
embedded in practical planning 
tools such as the eThekwini 
planning guide (described in 
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Table 12: Feedback from spatial planning validation process
various of my publications and 
which I can send to you if helpful) 
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10. 5 Theoretical Frameworks for EIA, SEA and spatial planning 
Using the approach adopted for application of the Ecosystem Approach to the case study and 
the feedback from the validation process, the initial embedded framework was revised to create 
theoretical frameworks for EIA46, SEA and spatial planning.  These frameworks highlight the 
stages in each process where ecosystem services, the underlying concept of the Ecosystem 
Approach, could be considered.  The revisions of these stages are discussed below.  
10.5.1 Theoretical framework for the EIA process(eEIA) 
1. Scoping Stage: the use of ecosystem services selects the key ecosystem services that will 
be impacted by the drivers of change in the area and those associated with the 
characteristics of the project. In addition, establishes the links between these services 
and the local area. Based on the feedback from the validation panel, conducting this 
stage should be brief and aimed at identifying the key ecosystem services and the 
resources needed for the assessment, rather, than an in-depth examination (see Figure 
91).    
2. Consider alternatives to proposed project: this stage identifies the ecosystem services 
that will be impacted by the alternatives. Subsequently, this can be compared with the 
key ecosystem services identified in the scoping stage, thus, serving as a basis for 
comparison and evidence in support of the selected project (see Figure 91).  
3. Description of environmental baseline: in this stage, the typology should be refined by 
stakeholders, their links to human systems established and, the drivers of change 
identified. This baseline description is then used to inform the impact analysis. The 
results from this stage are inputted as the dataset in order to show impacts of project on 
ecosystem services and human well-being (see Figure 91).    
4. Impact Analysis and Mitigation: the impacts of the project on ecosystem services are 
assessed. The magnitude and significance of impacts can be defined and communicated 
through the use of GIS to show spatial distribution and quantification of ecosystem of 
the project (see Figure 91).  
5. Review and Report: the impacts on ecosystem services and their relationships should be 
clearly highlighted in the report using the appropriate visual aids, the GIS maps, to 
communicate their importance (see Figure 91).  
                                                             




Figure 91:Embedding Ecosystem Services in the EIA process best applicable stages(eEIA)
Identify the most important issues 
Identify and develop typology of 
key ecosystem services (EcS) 
Project Proposal 
Identify links between key EcS 








Identify drivers of change   
Identify sustainability issues   
Baseline Description  
Assess condition and trends of 
key EcS 
Refine typology of key EcS  
Assess impacts on EcS and 




Consideration of action 
and alternatives  
Analyze uncertainty of impact 
predictions 
Impact Analysis  
Mitigation  
ES and Review 
Decision Making   
Monitor and Audit   
225 
 
10. 5. 2 Theoretical Framework for the SEA process (eSEA) 
1. Collecting the baseline information: this stage builds on the screening process as it 
gathers evidence required to conduct the assessment. It gathers data on the key 
ecosystem services affected by the plan or programme (PP).  In addition, it helps 
develop the SEA objectives for the key ecosystem services affected by the PP.  
Furthermore, the use of ecosystem services could highlight environmental problems 
that subsequently form the foundation of the assessment (see Figure 92).  
2. Setting objectives: using the baseline information as a guide, objectives are developed 
for the key ecosystem services associated with the identified environmental problems. 
These objectives are used to determine the effects of the PP and alternatives and, to 
suggest improvements. The use of ecosystem services in developing SEA objectives 
takes into consideration the links between human societies and ecosystem services and, 
the drivers of change associated with the PP. Thus, the use of ecosystem services in 
developing objectives can be used as a platform to structure how the assessment would 
be conducted in order to ensure the right level of consideration(see Figure 92)(for more, 
see ODPM, 2005 g). 
3. Identifying stakeholders: these objectives and the key issues identified in the screening 
process suggest the relevant stakeholders associated with the identified ecosystem 
services. In addition, the validation process highlighted the need to identify the 
beneficiaries and providers of ecosystem services at this stage (see Figure 92). 
4. Scoping: this stage is conducted through engagement with the relevant stakeholders. 
The range of ecosystem services is vast; it encompasses all the benefits derived from the 
environment. As such, the scoping stage creates a focus and selects the main issues 
associated with these key ecosystem services for analysis. In addition, this stage is 
reviewed against the collected baseline information to determine the need for further 
data collection (see Figure 92).   
5. Baseline data: this is where the analysis begins. The previous stages do not have enough 
information to start the assessment. Rather, they are concerned with identifying the 
most important issues for the assessment. Consequently, this stage refines the initial 
typology of the key ecosystem services to fill data gaps through the inclusion of local 
knowledge and identifies the drivers of change of this refined typology. In addition, the 
sustainability issues associated with this refined typology are identified. Subsequently, 
the results from this stage inform the GIS modelling which would be conducted to assess 
conditions and trends of these key ecosystem services (see Figure 92). Applying 
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Network Analysis establishes the links between the drivers of change and ecosystems 
services whilst stakeholder engagement ensures the inclusion of local knowledge in 
order to fill data gaps and ensure data accuracy.  
6. Identifying and Assessing Alternatives: the refined typology and developed objectives 
inform this stage. The alternatives considered should be tested against the developed 
objectives to assess the effects of the PP on the key ecosystem services refined in the 
previous stage. Thus, the use of ecosystem services would identify and assess the impact 
of on the key ecosystem services as a result of the PP, for example, assessing the impact 
of land-use change on regulating services, such as, water drainage. In addition, the use of 
ecosystem services in this stage would assess the consequences on ecosystem and 
human well-being and compare them to the objectives. This should predict any impacts, 
whether positive or negative, and, the uncertainty surrounding these impacts. The 
alternatives option considered should include different scenarios or options, such as,  
“no plan or programme”, “no further action” or “business as usual”(ODPM, 2005 g). The 
aim of this stage is to provide information on the performance of the alternatives and 
determine if and how these objectives have been met. As a result, this information 
should be represented in a clear and concise manner that facilitates stakeholders 
understanding. Consequently, GIS could be employed to represent the impacts on 
ecosystem services by quantifying the number of ecosystem services, for example, see 
Figures 89 and 90.  
7. Enhancing Opportunities and Mitigating Impacts: the opportunities of key ecosystem 
services associated with the preferred alternative should be assessed against the 
developed objectives. This is aimed at enhancing positive opportunities and mitigating 
negative impacts. These opportunities would be enhanced through the use of GIS to 
analyze and explore any associated uncertainty of the predicted impacts using the 
predictive ability of the GIS software. This should be conducted to maximize multi-
functionality of key ecosystem services. In addition, the negative impacts of could also 
be assessed and suitable mitigation measures developed through the use of the GIS 
assessment and predictions.  
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Figure 92: Revised Embedded SEA process (eSEA)
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8.  Monitoring: the uncertainties of the key ecosystem services affected by the policy 
option should be assessed against the objectives to determine the impacts on these 
ecosystem services and resultant effects on human well-being (see Figure 92).  However, 
this stage was not explored in the research due to the novelty of the case study. Rather, 
it was the validation process which highlighted that embedding ecosystem services in 
this stage was akin to reviewing the success of the embedding; it is at this stage that the 
effects of the embedding are observed (for more on this, see recommendations in 
Chapter 14).  
10.5. 3 Use of the Ecosystem Approach for decision-making in EIA and SEA  
Decision-making is the most important stage for embedding ecosystem services in EIA and SEA; 
it presents the greatest opportunity to have significant influence.  However, it is also at this 
stage that the limitations of the decision making process are encountered (see Chapter 5). As a 
result, this is the stage in which the techniques should play a dual role in embedding ecosystem 
services in these processes. These techniques should facilitate the embedding process whilst 
addressing the identified limitations of the decision making process, specifically, communicating 
the available information in a manner the decision makers can understand. The use of 
ecosystem services at this stage should enhance the recommendations and plans adopted. It 
provides in-depth information on the effects of the plan, programme or project on ecosystem 
services and the potential impacts on social and economic systems.  It also considers the risks 
and uncertainty of these predicted impacts as well as the impacts of the recommended and 
adopted plans. Despite the availability of information on ecosystem services, it is the ability of 
the decision makers and stakeholders, having the appropriate skills, knowledge and capacity, to 
use this information to develop more sustainable policies and plan for this more informed 
decision-making process to be effective. However, this could potentially be addressed through 
the use of GIS maps to conceptualize the Ecosystem Approach, simple terms to address the issue 
of terminology and, finally, the use of a checklist for the process as recommended by the 
validation panel. 
10.6 Revised embedding in spatial planning 
Despite the hierarchal structure of the planning system, it is the Local Development Framework 
(LDF) that  forms the main consideration in the UK planning system, as most planning activities 
are undertaken at local level (DCLG, 2011a; Planning Aid/ RTPI, 2006 c; ODPM, 2005c). In 
addition, this research used an embedded case study at a local level to explore the role of the 
Ecosystem Approach. Therefore, revised embedding in spatial planning focuses on the Local 
Development Framework. The documents in the LDF include a Core Strategy, supplementary 
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planning documents, site specific allocation and proposals, and adopted proposal maps.  
However, this revised framework focused on the required documents within the local 
development framework, and, as such, embedding ecosystem services was explored in all the 
documents except the supplementary planning documents, which is not mandatory. 
10.6.1 Embedding in the Core Strategy  
This is the key element of the planning framework. It outlines the vision and strategic objectives 
for an area, core policies and a monitoring and implementation framework. Thus, ecosystem 
services could be considered in the following ways (see Figure 93):  
1. Vision: using the ecosystem service typology to analyze the characteristics of the area. It 
should include the needs and wants of the community in terms of ecosystem services. 
Subsequently, key sustainability issues and their associated ecosystem services are 
identified.  
2. Strategic objectives: the next step would be to identify the drivers of change and their 
relationship to these key sustainability issues and associated ecosystem services. An 
assessment is conducted to determine the impacts of the drivers of change on the 
associated ecosystem services and the resultant impacts on human well-being. The aim 
of this is to develop strategic objectives that reflect environmental considerations.  
3. Delivering strategy: this outlines the practical plans and actions for delivering the 
strategic objectives. The results from the assessment in the previous stage should be 
used to develop planning obligations and make planning decisions which ensure that 
these ecosystem services considerations are reflected in the developments and 
programmes. 
4. Core policies: using ecosystem services aids in developing policies. It considers the 
impacts of these drivers of change on ecosystem services and human well-being, the 
uncertainty of predicted impacts as well as the risks of the unknown impacts. Thus, 
ensuring that the uncertainty surrounding these impacts would also be considered and 
any associated risks identified for inclusion in the policy. 
5. Managing and monitoring: The cascade of information from the previous steps should 
aid in developing suitable monitoring and management methods. However, ecosystems 
services could also be used to develop suitable monitoring and management methods by 
identifying the uncertainty of the predicted impacts.  
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The Core Strategy structures its content around the key priority themes and vision outlined in 
the Sustainable Community Strategy (SCS). As a result, it would be advisable to embed 
ecosystem services in this document, thereby, ensuring the use of ecosystem services in the 
Core Strategy.  Ecosystems services could be used in the SCS as the basis for gathering evidence 
gathering and used to inform the local authority when creating the local vision. The use of 
ecosystem services can be tailored for non-specialist groups using simple terms such as, “the 
benefits needed or gained from the local area and environment”, to address the limitation relating 
to different level of stakeholders’ skills and understanding. Subsequently, the use of ecosystem 
services could be applied to identify the sustainability issues, associated ecosystem services and 
the drivers of change in order conduct a thorough assessment (see Figure 93).   
10.6.2 Site Specific Policies and Proposals and Adopted Proposal Maps 
Site Specific Policies and Proposals is a required document within the LDF used to identify and 
allocate sites for specific uses. In addition, it includes specific policy related to the delivery of 
these sites (Planning Aid/RTPI, 2006c). Allocation of sites within the Site Specific Policies and 
Proposals document is based on an assessment to determine the suitability, accessibility and 
availability of sites for their allocated uses (ODPM, 2005d).  Consequently, the use of ecosystem 
services within this document could establish the basis of such an assessment. Using ecosystem 
services to identify and allocate sites for specific uses would aim to allocate land after a robust 
assessment to determine the cumulative impacts of a particular use or mix of uses on ecosystem 
services and the consequence of these impacts on human well-being. Thus, this assessment 
would identify and allocate sites to maximize multi-functionality whilst minimizing negative 
impacts. However, this assessment would require the development of a set of criteria, which 
would be used to judge the suitability of land for an allocated use (see Figure 94).  
Developing these criteria should involve developing the typology of ecosystem services 
associated with a site; identifying the links between these services and human well-being; and, 
identifying the drivers of change and associated sustainability issues. From this, the impacts of 
the drivers of change, the associated sustainability issues related to ecosystem services and, the 
resultant consequences for human well-being can be assessed (see Figure 94). The results of 
this assessment should be applied as the criteria to determine the most appropriate use of a site 
that would maximize multi-functionality and reduce negative impacts. These criteria would 
inform the process for developing and selecting appropriate policy options (see Figure 94). 
Suitability of use is determined by assessing impacts of proposed drivers of change on 
ecosystem services and human well-being as well the uncertainty these predicted impacts.  It 
should be noted that developing these criteria and assessing the suitability of land for a 
particular use are separate processes as the criteria has to be determined before the suitability 
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assessment. The options developed from the criteria assessment should provide guidance for 
this suitability assessment and subsequent allocation of site for specific use.  
10.6.3 Adopted Proposal Maps 
Adopted Proposal Maps is a required document within the LDF that illustrates where the 
various policies and proposals outlined in the Site Specific Policies and Proposal document 
applies(Planning Aid/ RTPI, 2006c ; ODPM, 2005b). Thus, the results from the Site Specific 
Policies and Proposals can be inputted in GIS to create Adopted Proposal Maps and used to 
illustrate areas of protection and identify sites for particular land-use and development from 
policies and proposals (see Figure 94). It should be noted that the ecosystem services are not 
embedded in the Adopted Proposal Maps. Rather, these maps should be used as visual aids to 
illustrate the concept of ecosystem services embedded in the Site Specific Policies and Proposals. 
They should be used to show the number of ecosystem services derived from each land-use and 
the impact of the specific policy or proposal on land-use and human well-being. Thus, they can 
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Section V: Discussion and Conclusion 
Chapter 11 provides the overall research discussion. It ties the research methods to the aims 
and objectives and discusses how these aim and the objectives outlined at the start of the 
research were achieved.  In addition, it presents a critique of the research. Furthermore, it 
presents a theoretical framework for embedding the Ecosystem Approach in spatial planning 
and checklist for application of this theoretical framework in practice.  Finally, Chapter 12 




Chapter 11: Discussion  
The MEA (2005) developed a conceptual framework, the Ecosystem Approach, which identifies 
and establishes linkages between ecosystems and human systems. This framework assesses the 
impacts of drivers of change to these ecosystems services and the resultant effect on human 
systems. Subsequently, a global valuation for ecosystems was established. This valuation, 
termed ecosystem services, is based on the benefits derived from ecosystems. It is classified into 
four categories: provisioning, regulating, supporting and cultural services (MEA, 2005). Most 
importantly, this approach underlined the need to integrate this concept into decision-making 
as it provides information on the pivotal role of the ecosystems to human systems and well-
being. Subsequently, this would allow for more informed decision-making and deliver more 
sustainable decisions and management options. However, the MEA (2005) complains that the 
Ecosystem Approach is not reflected in current policy and plans despite the significant 
advancement of sustainability tools required to necessitate this integration.  
 
This complaint by the MEA (2005) forms the crux of the research and, as such, outlines the 
research problem (see Chapter 1).  Consequently, the research aimed to find ways to embed the 
Ecosystem Approach in spatial planning, to provide a decision support tool for the planning 
system in the United Kingdom, and, to create a cascade of this concept to policy, plan and project 
options. Several key objectives were outlined by DEFRA (2011) which need to be resolved in 
order to achieve integration of the Ecosystem Approach in policy and plan options. As a result, 
the following objectives and associated questions were set out as a guide to focus the key issues 
in the research:  
1. Explore the use of the Ecosystem Approach as a basis for considering ecosystems and 
their services in environmental assessment.  
 What tools and techniques are available for use in application of the Ecosystem 
Approach? 
2. Examine application of Ecosystem Approach at a different scale than applied in previous 
studies. This is to determine if the lack of integration can be attributed to scale. 
 How have these tools and techniques been previously applied to the Ecosystem 
Approach, and, at what scale? 
 
3. Explore the role of the decision support techniques in facilitating embedding within 
spatial planning processes and tools.  
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 At the scale chosen, what tools and techniques are available to deliver spatial 
planning and conduct the Ecosystem Approach?  
 
4. At the chosen scale of assessment, how does the Ecosystem Approach facilitate 
environmental consideration in decision-making? Explore the application of the 
Ecosystem Approach within tools that aid spatial planning in delivering sustainability. 
This aids in determining the stages with the potential for a successful embedding.  
 How can the selected tools and techniques be applied to ensure that the 
Ecosystem Approach and its underlying concept, ecosystem services, are 
successfully embedded in spatial planning? 
This chapter presents a discussion on these objectives. It discusses how they were delivered and 
what conclusions were drawn. In addition, it explains how the conclusions drawn from 
delivering these objectives facilitated embedding the Ecosystem Approach within spatial 
planning. Furthermore, this chapter addresses the constraints and challenges experienced 
during the research. Finally, it justifies the use of a single case study at a local level despite these 
observed challenges.  
11.1 The Role of Decision Support Techniques  
Several characteristics of the decision-making process as well as the Ecosystem Approach were 
identified as constraints to embedding the Ecosystem Approach in spatial planning. The role of 
the Ecosystem Approach in spatial planning is to underpin the consideration of ecosystem 
services in decision-making.  However, decision-making presents several challenges due to the 
variety of stakeholders involved in the process. These stakeholders have different agendas; 
values attached to ecosystems; and, levels of skill and understanding. While the use of the 
Ecosystem Approach addresses the constraints relating to the different values of ecosystems 
and agendas represented, its use poses a constraint with regards to the different levels of skill 
and understanding of decision-makers and stakeholders. In addition, the use of the Ecosystem 
Approach in decision-making encounters challenges on data availability and accuracy; gaps in 
ecosystem knowledge and information; uncertainty as a result of these gaps; and, finally, the 
problem with communicating available data and information. Subsequently, it was observed 
that these limitations had to be addressed to enable the Ecosystem Approach fulfil its role in the 
decision making process. However, for these challenges to be addressed there has to be some 
provision made to accommodate the different levels of skill and the understanding of 
stakeholders and decision-makers in the process.  
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The MEA (2005b) acknowledges that there is a plethora of existing tools and techniques to 
conduct sustainability assessment.  As a result, rather than develop new tools and techniques 
for the Ecosystem Approach, it advocates the use of existing ones. However, the MEA (2005b: 
2005c) questions the abilities of these tools and techniques to deliver sustainability, as 
underlined by the evident lack of sustainability. On the other hand, these limitations could be 
overcome by a combination of complementary tools and techniques to address their inherent 
weakness (Dalal-Clayton and Sadler, 2008; MEA, 2005a; 2005b; 2005c; 2005d; 2005e). This use 
of complementary techniques creates certain benefits, such as, the use of data from one 
technique as the input data for another. For example, the refined typology created through 
Network Analysis and stakeholder engagement formed the input data for GIS in order to create 
ecosystem services maps (see Chapters 7-9). In addition, this use of complementary techniques 
introduces new techniques to create further data needed to address observed constraints.  For 
example, the use of Network Analysis in this research introduced the need for stakeholder 
engagement to refine the typology of ecosystem services and identify sustainability issues. 
Similarly, various authors (Creswell, 2009; Denzin, 1978; Jick, 1979; Tashakkori and Teddlie, 
1998) highlight that use of multiple methods for data collection and analysis, known as 
“triangulation” in a mixed method approach, helps neutralize any bias in the data sources and 
analysis. In addition, triangulation may reveal fresh perspectives and contradictions (see 
Chapter 2).  Consequently, a mixed method approach was adopted to take advantage of this 
triangulation, and, as such, applied the use of several complementary techniques to effectively 
answer the research questions. Therefore, the decision support techniques identified played 
three roles in the research:  
1. To address the limitations of the Ecosystem Approach and decision making process; 
2. To address the limitations of the sustainability tools limitations which hinder 
embedding; 
3. To implement the Ecosystem Approach.  
It should be noted that these roles are dependent on each other. For example, a limitation of the 
Ecosystem Approach observed during stakeholder engagement was addressed by introducing 
the other techniques, Network Analysis and GIS.   
11.1.1 Role of Network Analysis  
Application of Network Analysis within the research highlighted its suitability in facilitating 
understanding of the Ecosystem Approach through its use as a visual aid.  It was employed to 
convey the interactions between ecosystem services, human systems and land-use (the driver of 
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change) in order to facilitate an understanding of the Ecosystem Approach. This suitability of 
Network Analysis to identify the relationships between land-use, land cover and ecosystem 
services recognized its role in gathering the baseline data.  It also identified and categorized 
ecosystem services in relation to land-use and land cover. However, it was observed that the use 
of Network Analysis alone was not tenable. Rather, its application in conjunction with 
stakeholder engagement was more appropriate and efficient. For example, the initial typology 
created from the literature review using Network Analysis had to be refined by stakeholder 
engagement to incorporate local knowledge and actual use.  Similarly, Network Analysis was 
used in the engagement process, to facilitate understanding of the concept (see Chapters 7 and 
8).  
11.1.2 Role of Stakeholder Engagement  
Subsequent analysis of the initial and refined typologies (see Figures 26-40) highlighted the 
differences between the typologies created from the knowledge garnered from the literature 
review and those created with the inclusion of local knowledge. Thus, emphasizing the 
importance of stakeholder engagement and its role in bridging data gaps through the inclusion 
of local knowledge. The initial typology lacked sufficient knowledge on several aspects of the 
development. For example, it did not include the pocket parks as part of the development, and, 
as such, omitted the ecosystem services derived from them. This omission could only have been 
corrected through interactions with stakeholders, who have knowledge of the land and its 
functions (ecosystem services). The use of both alternative and traditional methods of 
engagement while time intensive, were adopted as complementary methods and applied 
iteratively, informing the other. Thereby, overcoming several challenges observed in the 
engagement process. For instance, the social networking site, Facebook, was employed as a 
means of including residents who could not attend the meetings, due to inconvenient  timing 
(7:30-9:30 pm), where conventional methods, for example, surveys, were applied to engage 
with residents. In addition, the use of this alternative method, Facebook, supported an informal 
setting and enhanced dialogue in the process (see Chapter 8).  
While a wide range of sustainability issues were identified during these processes, only a few of 
these issues were identical across stakeholder groups.  Chapter 5 identifies that a limitation of 
decision-making is the different views, values and perspectives amongst the stakeholders. This 
limitation was addressed by adopting the ecosystem services or “benefits from the 
environment”, as the unit of valuation, thereby, creating a focus for the process. In addition, it 
encouraged dialogue encompassing all issues on the development, thus, adding to the 
knowledge on local ecosystem services. Furthermore, employing complementary methods of 
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engagement tailored the engagement process to the level of skills and understanding of each 
stakeholder groups and enhanced contributions.  
11.1.3 Role of Geographical Information Systems  
Application of GIS within the research was invaluable in exploring the relationships between 
drivers of change, changes in land-use and land cover, and, ecosystem services. The application 
of this technique to the case study demonstrated its ability to bridge data gaps. In addition, it 
illustrated its ability to communicate the concept of ecosystem services and the  impacts of 
drivers of change on associated ecosystem services. This was done by quantifying the number of 
ecosystem service derived from land-use and land cover.  
Data availability at a local level constitutes a significant limitation in the decision-making 
process.  Data at this level are often unavailable and, where present, are incomplete or of poor 
quality (MEA, 2005b; MEA, 2005c; 2005d; Ranganathan et al., 2008).  Nevertheless, building on 
the “triangulation effect” of the mixed method approach, this limitation was addressed through 
the use of primary and secondary data sources, effectively bridging the data gaps in the research 
(see Chapter 9). In addition, the use of aerial photographs as primary data source identified  
land cover associated with certain land-use and, as result, highlighted the potential of land cover 
to impact on the ecosystem services associated with this land-use (see Chapter 9). Subsequently, 
the application of refined ecosystem service typologies in GIS created maps showing spatial 
distribution of ecosystem services for the case study. Furthermore, this application in GIS 
established a simple form of quantification, which suggests the number of ecosystem services 
relating to land-use and land cover on the development.  
Longley et al. (2005) suggest that humans are better at interpreting visual data than other kinds 
of data, for example, numbers. However, most sustainability decisions are made according to 
monetary considerations as this is the language that everyone understands (Bell and Morse, 
2003; MEA, 2005a). The research rationalized that the concept of ecosystem services can be 
communicated easily to decision makers by creating a map that shows the spatial distribution of 
ecosystem services as well as the number of these services generated by each land-use and land 
cover.  This simple quantification of ecosystem services helps in identifying the impacts 
associated with change in land-use and land cover especially when this change results in a 
reduction in ecosystem services (see Figures 89,pg200 and 90,pg 205).  Longley et al. (2005) 
observes that mapping is employed to convey the spatial representation of the real world to 
users. Therefore, GIS can be applied as a visual aid to convey this concept through the creation 
of ecosystem services maps. These maps can be used to depict the impacts of decisions 
regarding land-use change in a clear and concise form that stakeholders can understand (see 
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Figure 90 and Table 8). In addition, the use of GIS allows for and illustrates a prediction on the 
percentage loss of ecosystem services (see chapter 9). 
11.2 Justification for Research Techniques  
Application of the Ecosystem Approach to the case study was impeded by poor data availability.  
However, the use of a mixed method approach was invaluable in overcoming this impediment 
as the findings from one method informed another (see Chapters 7-9). In addition, the use of 
complementary techniques was also applied to address constraints relating to limitations in 
each technique. Although the application of Network Analysis established the linkages between 
ecosystem services and human well-being, it proved inconclusive without the local knowledge 
gained through stakeholder engagement. Similarly, while stakeholder engagement identified the 
local ecosystem services, this identification was enhanced through the use of Network Analysis 
to convey information about the concept. In addition, the use of complementary techniques 
enabled the use of lessons learned to derive solutions to the research problem. For example, 
stakeholder engagement developed a typology based on the identified key sustainability issues 
and their associated ecosystem services; Network Analysis established the link between these 
issues and their associated ecosystem services; and, finally, GIS assessed the impacts using the 
refined typology as datasets to create ecosystem services maps. From these techniques, the 
potential impacts of the development on ecosystem services and human well-being were 
predicted.  
 
The mixed method was also applied within research techniques, notably stakeholder 
engagement and GIS mapping. The engagement process employed both alternative and 
conventional methods of engagement to overcome the challenges experienced during the 
engagement process. Similarly, GIS application was conducted using both primary and 
secondary data to overcome the observed data constraints for the modelling process. These 
modelling constraints were attributed to the scale of research application.  Most studies are 
conducted at regional, national or global level and, as a result, there are data gaps related to 
local level ecosystem services. Data on local level ecosystem services was generated in this 
research. In addition, vector data was selected for use in the GIS application as it was best suited 
to create maps at this scale; it displayed the multi-functionality of each land-use and land cover. 
Furthermore, the use of vector data addressed further data constraints of this application; for 
example, it enabled the creation polygons to denote missing land-use and land cover.  It should 
be noted that the use of raster and grid based models for the GIS application were explored. 
However, they were discovered to be inadequate as a result of data constraints. The raster data 
available proved to be incomplete with several aspects of the development missing. All attempts 
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to transform and complete this data file failed. In addition, the aerial photographs, which were 
to be used in conjunction with existing raster data proved useless as they were taken in the 
wrong format, and, as a result, could not be applied in the GIS software. However, whilst 
reformatting these aerial photographs could have resolved this issue, the vector data was 
determined to be better suited and more responsive (see Chapter 9).  
 
11.3 The Role of the Ecosystem Approach   
Exploring the use of the Ecosystem Approach in this research was undertaken to highlight its 
contribution to the decision making process and identify evidence to support its necessity for 
integration in spatial planning. The case study served as the focus for the application of 
techniques to the Ecosystem Approach. Thus, allowing for lessons to be learned and conclusions 
to be drawn on the role of the Ecosystem Approach in providing information for the decision-
making process. Subsequently, the case study highlighted several benefits which served as 
evidence for its embedding in spatial planning.  
Using the Ecosystem Approach to gather the baseline data allowed for identification and 
exploration of all the benefits derived from both land-use and land cover, rather, than the 
benefits derived from habitats or just the “green bits” of the development. This provided a 
platform for an integrated assessment which established the relationships between ecosystems 
services, the drivers of change and the resultant impacts on human well-being. For example, 
some residents stated that the presence of FastTrack had prompted a change of life style as they 
sold their car upon relocation to the Bridge and either walked or used FastTrack. In addition, 
the use of the Ecosystem Approach highlighted the interdependencies of ecosystem services on 
one another.  For example, paving over the gardens, could result in a reduction in its potential to 
provide habitats and its use as wildlife corridor. This reduction could impact on biodiversity, 
aesthetics and leisure benefits which, in turn, could impact on the residents’ well-being.  Several 
residents highlighted that their love of the close proximity of wildlife to their doorstep as the 
reason for moving to the Bridge Development and, as such, any adverse impact to this reason 
could affect the decisions of others to move to the Bridge. 
In a similar vein, it was observed that establishing these links between the derived benefits, 
raised questions on the quantity of services delivered by each land-use and land cover and how 
to maximize multi-functionality of ecosystem service provision in the area. The ecosystem 
services maps created through the application of GIS compared similar land-uses. This 
comparison identified which land-use through its land cover would either reduce or increase 
the number of ecosystem services delivered, and, as such, links multi-functionality and inter-
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dependence of ecosystem services. These maps indicated that reduction in one service has the 
potential to affect other services. For example, extending the pavements in the gardens reduces 
the potential of gardens as habitats and wild life corridor, which indirectly affects biodiversity. 
In addition, maximizing multi-functionality aims to reduce prioritizing one service above 
another, thus, reducing the trade-offs between services as it identifies all the possible benefits 
derived from each land-use and land cover. For example, the use of ecosystem services could be 
employed to ask certain questions, such as, the best location for and size of the pocket parks. 
From this, the best location for the pocket parks that delivers the full range of benefits could be 
determined, thereby, comparing options and identifying the long term benefits.  
On the other hand, feedback from the Centre Managers indicated that application of such an 
approach is best conducted at the planning stage of the development; this research was 
conducted after Phase 1 had been built, albeit, not yet completed. In addition, they stated that 
the main concern was integrating the needs of residents, commercial occupiers and the 
environment. They highlighted that this application would be useful in integrating all three 
needs to create a balance. Furthermore, the managers admitted that they had tried to prioritize 
some services over others, however, this proved difficult due to the inter-linkages. As a result, 
they acknowledged the importance of the inter-linkages between ecosystem services and stated 
that prioritizing one service over the others creates a distortion in the delivery of services.  
Despite this, supporting services were deemed to be the “backbone” for the other services. 
However, they experienced significant difficulty in classifying and discussing this category of 
ecosystem services. Refining and assessing supporting ecosystem services was equally difficult 
as most surveys which could have help had yet not been carried out. Therefore, this category of 
services was not explored further than the engagement process. The conclusions drawn from 
the use of the Ecosystem Approach in the case study identified the best stages steps in EIA, SEA 
and spatial planning to embed the Ecosystem Approach. 
 
11.4 The role of decision support tools, EIA and SEA, to facilitate 
embedding of ecosystem services in spatial planning  
Findings from the application of the Ecosystem Approach within the case study and the 
embedding process suggest that decision support tools, EIA and SEA, can facilitate an 
embedding of ecosystem services in spatial planning. The ability of these tools to perform their 
roles could be facilitated by addressing ecosystem services at certain stages in their processes 
(see Figures 91 and 92). This use of ecosystem services at these key stages factors in a   
consideration of ecosystems services in spatial planning. Subsequently, as spatial planning 
informs the planning system, this consideration is reflected in the planning system. This section 
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discusses the role of these tools to facilitate embedding ecosystem services in the spatial 
planning through the use of the Ecosystem Approach in supporting the roles of EIA and SEA. 
11.4.1 EIA as a tool to embed ecosystem services into spatial planning  
A limitation of EIA is its poor application of cumulative impact assessment for separate projects.  
In practice, EIA tends to assess primarily the impacts of individual projects. Consequently, 
whilst these impacts might be trivial to the individual project and not warrant further 
investigation, it might have a considerable effect when the interactions between projects are 
taken into consideration (for more, see Acre and Gullon, 2000; CEP/IC, 2010; Glasson et al, 1999; 
OECD, 2006; Shepherd and Ortolano, 1996; Therivel et al, 1992). Using ecosystem services in 
EIA provides a platform for assessing cumulative impacts through the interactions between the 
key ecosystem services and associated sustainability issues (see Figure 91; Chapters 8 and 9).  
Thus, while EIA assesses an individual project, the use of ecosystem services within the process 
establishes linkages between services should include indirect impacts of the project, allowing 
for these impacts to be considered. In addition, this use of ecosystem services within EIA should 
identify the uncertainty of predicted impacts from the inter-linkages of ecosystems services. In 
turn, this should allow for development and subsequent inclusion of mitigation and monitoring 
measurers in any related Environmental Management Plan (see Chapter 10).  
 
Embedding the Ecosystem Approach in EIA, could promote multi-functionality of the area by 
establishing interactions between ecosystem services. Once established, these interactions and 
inter-linkages between ecosystem services could be used to support EIA’s role as a framework 
for considering location, design and environmental issues. For instance, application of the 
Ecosystem Approach in GIS suggests that it can be employed to ask questions concerned with 
delivering the full range of ecosystem services benefits. In other words, it can be used to 
compare options and identify long-term benefits of projects. In addition, embedding the 
Ecosystem Approach in EIA encourages negotiations between relevant stakeholders to balance 
out the interests of the development and the environment. Glasson et al. (1994) refer to this role 
of EIA as “a wasted opportunity” as is often overlooked and not utilized. However, the use of 
ecosystem services in this tool could ensure that this opportunity is not wasted but rather 
maximized through the interactions between stakeholders to develop typologies of ecosystem 
services.  
 
Subsequently, this improved performance of EIA should translate to spatial planning, through 
its role of informing the decision-making process and as an evidence base for planning 
applications by identifying and evaluating the potential impacts of a project on the environment 
244 
 
(for more, see Glasson, 1994; 2005; Rogers et al., 2008; Therivel et al., 1992). Therefore, 
embedding this approach in EIA facilitates a transfer of this concept through planning decisions 
and obligations.  However, there are several complaints of EIA. Several authors (Glasson et al., 
1999; OECD, 2006; Shepherd and Ortolano, 1996; Therivel et al., 1992; Therivel, 2004) 
complain that while successful at project level, the EIA process meets with considerable failure 
at more strategic tiers of decision-making. This is attributed to the role of policies as indirect 
drivers of change and having different effects depending on spatial and temporal scales (see 
Chapter 3) (Bretherton et al., 1994; Lambin et al., 2001; MEA, 2005; OECD, 2006; Turner and 
Meyer, 1994). 
11.4.2 SEA as a tool to embed ecosystem services in spatial planning  
The SEA process prevents environmental damage by adopting a proactive approach 
encompassing a wide range of human activities and factors. It considers all alternatives and 
impacts; and, selects the most appropriate action, based on environmental and socio-economic 
grounds (Jones et al., 2005; Lee and Walsh, 1992; OECD, 2006; Rodgers et al., 2008; Therivel et 
al., 1992; Therivel, 2004; Wood and Djeddour, 1992). Embedding ecosystem services in SEA 
could provide the evidence base and logical structure for addressing environmental 
considerations in an integrated manner. Using ecosystem services within SEA provides an 
assessment of all potential ecosystem services influenced by human activities; the relationships 
between them and any associated uncertainty of predicted impacts (see Figure 92).  
Consequently, this should constitute a more informed decision-making process. For instance, 
GIS modelling of ecosystem services in the case study revealed a diminished capacity of gardens 
to deliver some ecosystem services, such as, flood control, due to modifications made to their 
gardens by some residents (see Chapter 9). GIS was employed to communicate the impacts of 
these modifications on ecosystem services to the managers of the Bridge. It presented a visual 
map of these impacts and facilitated further understanding of the concept of ecosystem services 
as well as the impacts of interactions.  
The use of ecosystem services within SEA highlights both positive and negative issues relating 
to uncertainty of alternatives, and, as such, could inform the choice of alternatives. Such an 
approach could help in developing local and national policy. For example, a policy that 
emphasizes on the use of gardens for flood control in urban areas, especially in flood risk areas.  
Taking precedence from planning permits, this could be used to develop zones and regulations 
for gardens. For instance, in an urban area with a high flood risk, the use of ecosystem services 
could develop policies that prohibit paving over gardens to protect drainage functions. In 
addition, the use of the Ecosystem Approach to consider alternatives should aid in creating 
mitigating measures. For example, to ensure that the multi-functionality of gardens and that the 
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rights of residents are not eroded, an interim measure to this policy would be to insist on the 
use of permeable surfaces and specify the type of modifications allowed. Furthermore, the use 
of the Ecosystem Approach to create such policies should provide supporting evidence, 
emphasizing the need for monitoring and enforcing such policies in built-up urban areas. It 
should be noted that this builds on the SUDS (Sustainable Urban Drainage Scheme) concept, that 
is, the use of gardens as drainage in built-up urban areas, and, as such, could provide further 
evidence on this subject.   
Therivel et al. (1992) suggest that SEA facilitates the integration of environmental issues and 
sustainability principles in decision making process, which is then trickled down through plans, 
programmes and projects. As a result, embedding the Ecosystem Approach within SEA should 
ensure a similar “trickling down” effect. Conversely, the Planning and Compulsory Purchase Act 
(2004) includes mandatory provisions requiring planning authorities to conduct a 
Sustainability Appraisal incorporating SEA, for all their policies (ODPM, 2005a; ODPM, 2005b, 
ODPM, 2008; ODPM, 2004; Planning Aid/RTPI, 2006d). Thus, embedding ecosystem services in 
SEA should facilitate the inclusion of environmental considerations in spatial planning, through 
a Sustainability Appraisal (SA) of Local Development Frameworks.  
 
11.5 Role of the embedded Ecosystem Approach in spatial planning  
Similar to EIA and SEA, embedding the Ecosystem Approach in spatial planning can be related 
to its role as sustainability tool. Several authors (DCLG, 2008; Haughton et al., 2010; Ministry of 
Denmark, 2001; ODPM, 2005a) highlight that spatial planning is used to integrate Sustainable 
Development principles in development plans. This should ensure that the inter-relationships 
between socio-economic and environmental objectives are considered when preparing these 
plans, especially in decision-making. Embedding ecosystem services into spatial planning could 
be a means of ensuring that ecosystem services are considered during decision-making. 
Integration in spatial planning enables the development of objectives that mirror the role of the 
Ecosystem Approach. It ensures a complementary approach in delivering objectives as it 
assesses all the links between sustainability issues and endeavours to predict all related impacts.  
In addition, the use of ecosystem services in spatial planning could reduce trade-offs by 
assessing the relationship between impacts as well as the uncertainty of these predicted 
impacts. For instance, the ODPM (2005a) describes a sustainable community as a place where 
people live, work and play.  However, as observed in the research, there are several challenges 
in achieving such a community. For example, the lack of leisure facilities on the Bridge, which 
was designed as a flagship sustainable community, is a key sustainability issue and source of 
conflict on the development. The managers attributed this lack of leisure facilities to that fact 
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the development had not reached critical mass. This is the number of residents required for the 
development to be sustainable and self-sufficient. Where critical mass is not achieved and such 
facilities are provided, the residents are charged for maintenance of these facilities (Jane Allen, 
2011; ProLogis/DBC, no date). While this argument is valid, the use of ecosystem services could 
have enhanced the delivery of the development’s objectives and vision by exploring the multi-
functionality of different aspects of the development to ensure provision of such facilities in the 
interim and long term.  
In addition, change of land-use that impacts on ecosystem services occurs at a local level. In 
contrast, the planning system which governs this change of land-use outlines objectives at 
national and regional level which, are then implemented locally. For example, the initial 
proposal for the site at North Dartford aimed to create a Science Park.  However, this was 
revised to develop a mixed-use development, the Bridge Development aimed at meeting 
housing targets and implementing sustainable transport, in line with national and regional 
objectives (see Chapter 6)(DBC, 1995; DBC, 1999;Kent Thameside, 2005; ProLogis, no date). 
Although, the proposal aims to deliver this mixed-use development taking the local landscape 
and nature conservation interests into consideration (DBC, 1995; DCB, 1999), conclusions from 
the research suggested differently. Admittedly, while there are several influencing factors 
regarding the sustainability issues, it does, suggest a gap in communication between national, 
regional and local objectives. However, employing the Ecosystem Approach allows for the 
assessment of cumulative impacts and uncertainty of impact predictions. As such, the use of 
ecosystem services could be a mechanism to ensure that local level ecosystem services and their 
effects on regional and national services are not undermined or overlooked, especially as most 
planning activities are conducted at local level. Finally, another role of spatial planning is its use 
as a mechanism for integrated policy making (DCLG, 2006; 2007; Haughton et al, 2010). 
Similarly, ecosystem services provide a platform for integrated assessment.  Therefore, the use 
of ecosystem services in spatial planning should enhance integrated policy making. It provides a 
focus for the process as it encompasses all the issues from the different sectors of government 
and assesses the relationships between them. In addition, the inclusion of local knowledge in 
the Ecosystem Approach encourages community engagement, furthering the role of spatial 
planning to emphasize inclusivity and transparency (see Haughton et al., 2010).   
11.6 Embedding the Ecosystem Approach in spatial planning 
Conclusions drawn from embedding the Ecosystem Approach in EIA and SEA, suggest that 
ecosystem services can be embedded through the processes and activities which deliver spatial 
planning, namely, Sustainable Community Strategy (SCS), Core Strategy, and Site Specific 
Allocation Policies and Adopted Proposal Maps (see Figures 93 and 94).  
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11.6.1 Sustainable Community Strategy  
Using ecosystem services to develop the vision within the Sustainable Community Strategy 
should present several benefits. Ecosystem services can be used to outline the way the local 
area should develop, identify priority themes, and establish objectives as well as the 
overarching plan for the local area. This use of ecosystem services allows for an integrated 
approach to the assessment. Such an assessment should encompass a wide range of issues, the 
drivers of change and the relationships between them in order to identify sustainability issues 
in the local area. Subsequently, the SCS bequeaths this local area vision to the Core Strategy, 
where the contents are structured around the priority themes identified in the SCS, resulting in 
a “trickling down” effect to this Core Strategy.  In addition, the use of ecosystem services in the 
SCS could be a way to improve the community’s thinking on their environment as whole. It 
could be applied to shift thinking about the environment as just the “green bits” to a totality of 
the built and natural environment. Again, such thinking would subsequently trickle down 
through the development of and consultation over the DPD.  However, feedback from the 
validation panel challenges these assumptions on the basis that the process is steered by 
segments of the community with different perspectives and is more concerned with strategic 
level activity usually relating to maintaining the neighbourhood, for example, bin collection and 
sweeping the streets.  
11.6.2 Core Strategy  
The Core Strategy is the key document in the planning process and, as such, necessitates direct 
embedding of ecosystem services. The Planning and Compulsory Purchase Act (2004) includes 
provisions to promote and increase community involvement in the planning process. This 
mandates the inclusion of the local community in preparing Development Plan Documents and 
supplementary planning documents. Usually these are the stages related to gathering evidence 
and discussing options and issues. It provides the community with a realistic opportunity to 
decide on how they want their area to develop by taking their aspirations and needs into 
consideration. Consequently, ecosystem services should be applied at these stages in the Core 
Strategy, to conduct an analysis of the local area in order to identify the key issues, drivers of 
change and the associated challenges. The inclusion of local knowledge should help in outlining 
a local vision of how the area should develop.  In addition, the use of ecosystem services in the 
Core Strategy establishes the strategic objectives in an integrated manner that considers all 
ecosystem services rather than only those associated with the “green bits” of the area. Such a 
consideration could promote multi-functionality of land-use and land cover and aid in delivery 
of these objectives.  
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In a similar vein, the use of ecosystem services in the delivery strategy can be applied to outline 
practical plans and actions. In addition, criteria for use as planning obligations could be 
established. This should ensure that planning decisions reflect these considerations in 
development of the area. Furthermore, use of ecosystem services in the Core Strategy could help 
ensure that the developed policies take the prediction for future condition and trends of these 
local ecosystem services into account and include provisions to deal with any associated 
uncertainty. Finally, ecosystem services could be applied in the managing and monitoring stage 
to develop management plans that include the use of indicators.  
11.6.3 Site Specific Policies and Adopted Proposal Maps 
Conclusions drawn from embedding ecosystem services within the EIA process, ensures that 
relevant issues, such as, the location and size of facilities that would deliver the full range of 
benefits are incorporated in the design. However, application of the Ecosystem Approach in this 
manner has to be conducted at the planning stage. This argument was supported by the centre 
manager who highlighted that this study would have been better conducted at the initial stages 
of planning. Thus, it can be deduced that embedding ecosystem services in both the Site Specific 
Policies and Adopted Proposal Map documents, would prove invaluable to allocating land for 
specific uses and representing this allocation as these documents are closely linked (see 
Chapters 4 and 10). Thus, allocation of sites in the Site Specific Policies and Proposals document 
would be based on the suitability of the land checked against a set of criteria developed from 
assessing the impact of drivers of change on ecosystem services and the consequences for 
human well-being. Subsequently, these site allocations and the impact on ecosystem services 
would be visualized through the use of the Adopted Proposal Maps. Thus, enhancing the 
decision making process as the impact of these site allocation would be illustrated which should 
facilitate understanding of related decisions. In addition, embedding in these documents would 
enhance the Core Strategy as these criteria are mirrored in the core policies. Furthermore, 
embedding in these documents would aid in comparing alternatives as it identifies long term 
benefits. For example, GIS was applied within the research to illustrate the number of 
ecosystems service derived from the location of the pocket parks on the Bridge Development. 
This illustration realized that a much larger park located on a different site would provide the 
residents with the full benefits of ecosystem services relating to leisure facilities whilst fulfilling 
the intention of the pocket parks as a social venue for the community as well as other 
biodiversity benefits (see Figure 87).  
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11.7 Theoretical framework for practical application   
Conclusions drawn from embedding the Ecosystem Approach in spatial planning highlight 
several potential benefits. The aim of the research was to embed ecosystem services within 
spatial planning using selected tools and techniques. However, feedback from the validation 
process identified the difficulty with application of these embedded frameworks in practice. 
Subsequently, these frameworks were revised taking into consideration this feedback. This 
section describes the final embedding to develop a theoretical framework of the embedded 
spatial planning process in practice, facilitated by the use of embedded EIA and SEA processes. 
Figure 95 indicates the theoretical framework within which ecosystem services are embedded 
within spatial planning to incorporate material considerations in planning decisions. This is 
achieved by gathering and providing evidence, identifying key issues and preferred options and 
developing annual monitoring report.  
 
The research recognised that in practice, the embedded Ecosystem Approach should be 
employed during development of the Core Strategy. The use of ecosystem services to build the 
evidence base of the Core Strategy allows for a holistic approach in gathering information on 
local needs and opportunities, and, in identifying the associated challenges, constraints and 
opportunities. The delivery stage is central to the Core Strategy as it outlines how the strategic 
objectives will be delivered.  It sets out when, where and by whom the strategic objectives will 
be delivered. In addition, local authorities are required to undertake a Sustainability Appraisal, 
incorporating Strategic Environmental Assessment (SA/SEA), of the Core Strategy, to identify 
and appraise the potential direct, indirect and cumulative impacts of the different policy options. 
This should aid integration of Sustainable Development objectives in policy formulation and 
inform decisions on options to be promoted within the LDF (ODPM, 2005d).  As a consequence, 
the embedded SEA process (eSEA), shown in Figure 92, can provide a theoretical framework for 
embedding ecosystem services through the following means:  
1. A pre-submission consultation stage during which a Sustainability Appraisal of the 
issues and options are undertaken along with consultations on them. Application of the 
eSEA at this stage enhances the ability of the SA to identify all potential direct, indirect 
and cumulative impacts of the policy option.  This enhancement is through the use of 
ecosystem services to identify and establish the linkages and interactions between 
drivers of change, ecosystem services and human systems.  Subsequently, this stage can 
inform the decision-making process and the development of the preferred options as 
illustrated in Figure 95.  
250 
 
Figure 95: Theoretical framework for embedding ecosystem services in spatial planning  
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2. A pre-submission public participation stage is conducted to undertake a Sustainability 
Appraisal of the preferred options with the inclusion of public participation. Ecosystem 
services should be explained in simple terms, for example, describing ecosystem 
services as “the benefits from or of the local area environment” (for more, see Chapter 8). 
However, this description should emphasize that environment encompasses all types of 
land-use and not just green space, as people often tend to think.  As such, the inclusion of 
local needs and benefits helps in selecting the preferred option, as it includes local 
knowledge. Thus, a more informed process. The use of the eSEA should aid in identifying 
impacts and uncertainty that might not have been considered. 
The delivery strategy outlines how, when, where and by whom the strategic objectives will be 
delivered. Thus, in practice, ecosystem services can be employed in developing criteria for 
allocating land for specific uses. These criteria should be developed for the key ecosystem 
services identified by the local community as well as the ecosystem services associated with the 
sustainability issues outlined in the Core Strategy.  Subsequently, these criteria provide the 
evidence base for planning decisions and, as such, the decisions for planning applications should 
be based on them.  In addition, the delivery strategy develops the practical plans and actions for 
delivering the strategic objectives. Thus, ecosystem services could be employed as material 
consideration to develop planning obligations47 and to make planning decisions to ensure that 
these environmental considerations are reflected in building developments and local policies 
and programmes.  
 
Similarly, conclusions drawn from the research suggest that embedding the Ecosystem 
Approach within EIA (see Figure 91) can be invaluable in providing an evidence base to ensure 
that ecosystem services are considered in planning applications. In addition, it could provide 
arguments and criteria for planning obligations and controls and, be an aid in developing 
mitigation measures. Consequently, the embedded EIA framework (eEIA) should be adopted for 
the assessment of the development proposals. As such, EIA can embed ecosystem services in the 
following ways:  
1. To  describe the nature of the development: the eEIA sets out the requirements of the 
development, drawing on the criteria outlined in the site specific proposal;  
2. To mitigate impacts of the development: this stage should identify mitigation measures 
by analyzing the impacts of the development on ecosystem services and the uncertainty 
of these predicted impacts;  
                                                             
47 Planning obligations are measures used by the planning authorities to ensure that new developments do not increase pressure on 
existing services, for example, schools, parks and roads (Planning Aid/RTPI, 2006 d). 
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3. To compensate for loss of or damage to these ecosystem services resulting from the 
development. This can be defined through impact analysis, that is, identification and 
prediction of the effects on local ecosystem services. This stage should aim to maximise 
multi-functionality of land-use to deliver ecosystem services. 
It should be noted that this use of eEIA to develop planning obligations is based on the 
assumption that a typology of local ecosystem services would have been developed in the Core 
Strategy, and, as a result, reduce the arduousness of the process. In addition, the typology in the 
Core Strategy can be employed as the basis for the assessment and, as such, used to highlight 
which ecosystem service will be most affected by the development. Alternatively, this can be 
determined by developing a typology of ecosystem services for the driver of change in the 
assessment. However, this would still have to be compared with the Core Strategy’s ecosystem 
services. In addition, planning obligations are developed either through negotiations between 
developers and local authority or unilateral decisions undertaken, in which case, the developers 
prepares their own documents. As a result, embedding ecosystem services in planning 
obligations using this eEIA, builds on the ability of the EIA process to provide a platform for 
negotiations between developers and local authority. This can be used to provide evidence as to 
how the development should fulfil its obligations and, as such, define the criteria for the 
planning permission.  
11.8 Creation of Checklists  
Feedback from the validation panel identified concerns relating to the application of these 
embedded frameworks in practice. It was suggested that conducting all the processes involved 
would be tedious and resource and time consuming.  In addition, there were varying opinions 
on the stages in which the embedding should occur. For example, some members of the 
validation panel were of the opinion that embedding ecosystem services in the screening and 
scoping stage of the SEA and EIA required too much work and data, and might not serve its 
purpose ( see Table 10 and 11). As a result, several members of the panel suggested the creation 
of a checklist to facilitate the application of these embedded frameworks in practice. Tables 13-
15 outline checklists for eEIA, eSEA and the Core Strategy. These checklists outline the use of 
each tool and activity indicating where the Ecosystem Approach can be embedded within the 






Use in spatial planning  EcS Consideration  Tasks of the EcA  
EIA  to develop planning 
obligations and deciding 
planning applications 
  
1. Describe the nature of the 
development.   
 What key ecosystem services will be affected by 
the project?  
 Set objectives for these key ecosystem services  
 Determine the current state of these services.  
 How can multi-functionality of ecosystem 
services be maximised?  
 
 Identify and develop typology of 
ecosystems using generic typology 
outlined in the MEA (2005). 
 Assess the links between the driver of 
change, the proposed development, 
local ecosystem services and local 
aspirations and needs.  
 Assess the condition and trends in local 
ecosystem services.  
2. Mitigate  
 
 Identify and predict all potential impacts of key 
ecosystem services.  
 Have the relationships between these impacts 
been assessed?  
 Has the Precautionary Principle been applied as 
a way to avoid these impacts?  
 Where these impacts cannot be avoided, what 
measures can be applied to ensure that they are 
mitigated?  
 
 Impact analysis.  
 Identify uncertainty of impact 
predictions.  
3. Compensate for loss of or 
damage to key ecosystems 
services from project  
 What measures can be employed to ensure that 
key ecosystem services can still be delivered? 
 Determine this from the links between 
project, impacts on key ecosystem 
services and consequences on human 
well-being.  
 Analyze uncertainty of predicted 
impacts.  




Tool Use in spatial planning EcS consideration Tasks of EcA to be conducted 
SEA/SA of Core 
Strategy  
1. Evidence Gathering   Are all the relevant stakeholders represented in 
the consultation?  
 What are the key ecosystem services associated 
with local needs and vision?  
 What key ecosystem services are associated with 
these sustainability issues? 
 
 What policies impact on the key EcS and how to 
these impacts occur? 
 
  
 Refine typology to include local knowledge 
and incorporate local vision and needs. 
 
  Identify key ecosystem services from the 
refined typology.  
 
 Identify associated sustainability issues from 




2. Preferred options   What preferred option was chosen?  
 What scenarios were used to establish the 
preferred options?  
 Assess these preferred options against the SEA 
objectives developed for the key EcS.  
 Assess impact against objectives.  
 Identify uncertainties of preferred option.  
 3. Annual Monitoring 
Report  
 Has the Precautionary Principle been applied for 
impacts and uncertainty, prior to developing 
mitigation measures?  
 Have the delivery mechanisms for the mitigation 
measures been clearly outlined?  
 How will these uncertainties and impacts be 
monitored? 
 Analyse impacts on ecosystem services and 
human well-being. 
 Consider uncertainties.  
 
 





Tools  Use in spatial planning  Use of EcS Considerations  Tasks of the EcA 
Core Strategy Vision and 
Objective  
 
 How does the local community want 
the area to develop?  
 What are their needs and aspirations?   
 Develop ecosystem services objectives 
that reflect these.  
 What are the key ecosystem services 
associated with the local vision, needs 
and aspirations?  
 
 Identify sustainability issues and 
their associated key EcS.  
 Refine typology of ecosystem 
services to reflect local vision and 
needs and include local knowledge. 
  
 Assess current state and condition 
of key EcS.  
Core Strategy Delivery 
through Site Specific 
Proposal  
 
 Where should development occur?  
 
 Use criteria developed for Site Specific 
Proposal to decide location of 
development and inform preferred 
option.  
 
 Use Adopted Proposal Map to show 
preferred options as a visualization aid 
when deciding preferred option. 
 
 What site maximises delivery of key 
ecosystem services?  
 What size maximizes delivery of key 
ecosystem services? 
 Consider the use of zoning to ensure 
multi-functionality. 
 This should take the preferred 
options in to consideration.  
 
 Assess impacts and uncertainties of 
impact prediction relating to 
preferred options  
Decisions for Planning 
Applications  
 Generate Core policy from these considerations (Tables 13, 14 and 15). 
 Use criteria developed for Site Specific Proposal, SEA objectives developed for the key ecosystem services and 
planning obligations from eEIA as considerations for planning applications.  
Table 15: Checklist for Embedded Core Strategy in the spatial planning theoretical framework 
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11. 8. 1 Checklist for stages in EIA and SEA   
The validation panel suggested that practical application of the embedded framework would be 
aided by checklists (see Table 16). These checklists were developed to act as a guide for 
conducting an embedded assessment. In addition, these checklists could be employed for 
quality assurance within the processes as they set out requirements to be undertaken.  
On the other hand, the validation process highlighted certain concerns about embedding 
ecosystem services in certain stages of EIA, SEA and spatial planning (see Tables 10-12). For 
example, embedding in the screening stage was considered to be arduous. However, this stage 
identifies the need to conduct environmental assessments and, as such, cannot afford to ignore 
any potential impacts. Thus, embedding ecosystem services in the screening stage should set 
the scene for the process as it would identify key ecosystem services to be affected. In addition, 
concerns were expressed over the consideration of ecosystem services alongside other issues in 
the application of the SEA process (see Table 11). However, the aim of SEA, to integrate the 
environment into strategic decision-making (ODPM, 2005g), is similar to the aim of the 
Ecosystem Approach, namely, to provide the basis for environmental consideration in decision-
making. Therefore, application of ecosystem services in the SEA process in practice should 
identify and categorize environmental problems under the appropriate ecosystem service. 
Consequently, these stages were included in the checklist as a measure to ensure that they 
address these environmental considerations (see Table 16).   
In addition, collecting baseline information should concentrate on relevant data, identify data 
sources and data gaps and, recommend how data gaps can be filled. Furthermore, whilst the 
Review stages of EIA and SEA were not considered during the embedding process, they were 
included in the checklist. These stages examine how well the assessment was conducted, a 
quality assurance of the process, and as such, the use of ecosystem services should form the 
guidance for this stage.  Table 16 below outlines a checklist for the stages of the eEIA and eSEA 
in practice. However, it should be noted that not all the stages of these processes are included in 












1. Screening  
 What key ecosystem services would be affected by the 
project? 
 Who uses these ecosystem services and what benefits do they 
get from the environment?  




 What ecosystem services are associated with 
environmental/sustainability issues identified in PPs  
 What interactions exist between ecosystem services and the 
PP in question? In addition, what interactions exist between 
the key ecosystem services and other relevant PPs?  These 
questions should be asked in order to set SEA objectives for 
the key ecosystem services.  
 Have the responsible authorities been consulted regarding 
the existing environmental problems in the area? 
 
3. Collecting the Baseline 
information and 
Impact Assessment 
 Condition and trends: what is the current situation? Define 
how good or bad on a scale of 1-10, where 1 is worst case 
scenario and 10 is excellent ecosystem provision for 
beneficiaries.  
 What are the impacts of these key ecosystem services on 
human systems? Who are the winners and losers? Who are the 
providers and beneficiaries?  
 What is the uncertainty associated with these impacts 
predictions? Are the impacts reversible or irreversible, 
permanent or temporary, or unsure? Uncertainty should be 
considered at spatial and temporal scales. This helps with the 
boundary issues among ecosystem services.  
 
4. Review   Has the spatial distribution of ecosystem services been 
sufficiently represented to communicate the key ecosystem 
services in the assessments?  
 Has the magnitude of impact of the PPs and project on key 
ecosystem services been determined? This is addressed by 
quantifying the number of potential ecosystem services to 
determine whether the number of ecosystem service from 
each aspect of project will increase or decrease.  
 With regard to the impact of the project, plan or programme 
on the number of ecosystem services: has the reduction been 
offset elsewhere?   
Table 16: Checklist to facilitate practical application of the embedded EIA and SEA processes. 
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11.8.2 Techniques for application of the theoretical framework  
Local level spatial planning in England is underpinned by Sustainable Development and, as such, 
aims to create sustainable communities and encourage participation from the local community 
(ODPM, 2005a; ODPM, 2005b; Planning Aid/RTPI, 2006d). Stakeholder engagement is essential 
as it provides communities with a realistic opportunity to determine the way in which their area 
would develop. In addition, it is a fount of invaluable knowledge pertinent to: gathering the 
baseline data; identifying  local needs and developing  a typology of ecosystem services.  
Furthermore,  inclusion of local knowledge through stakeholder engagement could aid in 
identifying mitigating measures and act a platform for negotiations(Glasson et al., 1994; 
Planning Aid, 2006d; Ranganathan et al., 2008). Similarly, feedback from the validation panel  
and conclusions drawn from the research highlighted that the use of GIS would be invaluable in 
this theoretical framework (see Tables 10 and 11). This technique can be employed in various 
ways, however, the main use in this framework, is its use as  a visualization tool to communicate 
results to decision-makers and stakeholders. Thus, putting this abstract concept in a manner 
that stakeholders can understand (see Figures 87, 89 and 90). In addition, the use of Network 
Analysis was found to be useful in establishing the linkages between ecosystem services and 
human systems (see Chapter 9). 
11.9 Critique of the Research  
This section presents a critique of the research methodology, the selection of tools and 
techniques, and the use of the case study. The research employed a pragmatic perspective to 
develop its methodology and strategy. Adopting such a perspective centred attention on finding 
a solution to the research problem, rather than the research methods. As a result, a mixed 
method approach, using both qualitative and quantitative techniques, was adopted. These 
techniques were selected to address the limitations of the Ecosystem Approach in order to 
derive conclusions and recommendations to the research questions and objectives. As such, 
selection was based on the ability of each technique to conduct the tasks in the Analytical 
Approach, given the case study and data availability.  In addition, a mixed method approach was 
applied as a way to address the challenges encountered within these selected techniques.  
Selection of the case study was equally pragmatic, due to the number of challenges faced as an 
independent researcher as well as the use of a case study approach.  Several challenges were 
observed in confirming the case study for application to the research, including false starts, 
potential case study projects scrapped for financial reasons and data availability. In addition, 
these challenges also impacted on the time available for conducting the research.  Confirmation 
for the use of the Bridge Development as a case study came approximately a year after the false 
start with the proposed Flying Start case study (see Chapter 2 and Appendix 10). The research 
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initially intended to apply the Ecosystem Approach within two case studies, at least one in the 
Thames Gateway to allow for comparison to be made. However, the observed challenges 
highlighted the difficulty of such a proposal. It was observed that this comparison would be 
more suited to action research which was in this context beyond the scope of an independent 
researcher. The Bridge Development provided sufficient justification for use in the research.  It 
enabled an in-depth exploration on the use of the research techniques to conduct an Ecosystem 
Approach assessment and the role of the Ecosystem Approach in providing environmental 
consideration in decision-making. However, these challenges did not cease after initiation of the 
case study, as further challenges were experienced, for example, data availability, management 
issues and scheduling constraints of stakeholders (see Chapters 6-9).    
Employing a pragmatic approach and the mixed method methodology allowed the research 
build on the lessons learned from the false start over the Flying Start case study. For example, 
the initial techniques selected for application in the Flying Start proposal were Network 
Analysis, stakeholder engagement and the CORMAS platform. However, it was revealed that due 
to the abstract nature of ecosystem services, conceptualization proved difficult within the 
CORMAS platform without the use of indicators to explain the dynamics of interactions between 
stakeholders and ecosystem services. The MEA (2005a; 2005b) state that there are currently no 
widely accepted indicators that measure trends in ecosystem services, and, as such, indicators 
should be developed from existing indicators. Existing indicators were available for some 
provisioning and cultural services. While these were applicable in the CORMAS platform, they 
were observed to be related to monetary valuation.  For example, an indicator of leisure 
services derived from Flying Start was based on the access fees paid by the public (for more, see 
Appendices 10 and 11). Consequently, using these indicators would assign monetary valuation 
to the associated ecosystem services which would deviate from the use of the actual benefits 
obtained from the case study as the focus would shift to valuation issues.  In addition, most 
studies on the Ecosystem Approach have been focused on monetary valuation, thus, the use of 
monetary valuation also detracts from the originality of the research. Furthermore, chapter 5 of 
the research identifies the ineffectiveness of communicating ecosystem services to stakeholder 
and decision makers as a limitation of both the Ecosystem Approach and decision-making. The 
research aimed to address this limitation albeit without the use of monetary valuation. 
Consequently, GIS was employed to create ecosystem services maps as visual aids in order to 
increase stakeholders understanding of the concept and communicate the impact of 
sustainability issue on their associated ecosystem services. In addition, a simple quantification 
of the number of services impacted on by the case study was developed to further communicate 
this concept to stakeholders (see Chapter 9).  
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The selection of tools for use in this research was based on their ability to facilitate the 
embedding of the Ecosystem Approach in spatial planning. EIA was deemed appropriate to 
explore a local level case study. The results of the research highlighted several benefits from the 
role of the Ecosystem Approach in ensuring that these environmental considerations are taken 
into account. However, it was also observed that this role of the Ecosystem Approach would 
have been more effective if applied at the planning stage for the project, rather than after the 
start of the development. Similarly, selection of SEA was in attempt to address the inability of 
EIA to factor environmental considerations at the strategic level. Thus, SEA was selected to 
determine the effectiveness of the Ecosystem Approach in ensuring environmental 
considerations at strategic level.  Finally, land-use change is a major driver of change for 
ecosystem services.  In the United Kingdom, spatial planning is used to ensure that land-use 
change is conducted in a manner that reflects Sustainable Development principles (see Chapter 
4). Thus, spatial planning was selected on the basis that it had the potential to ensure that 
ecosystem services are considered effectively in land-use change and the planning system. 
Conclusions drawn from embedding ecosystem services within spatial planning as well as the 
validation process recognized the potential of the Core Strategy to ensure such considerations. 
These conclusions observe that these considerations could be realized through embedding 
ecosystem services in the vision, strategic objectives and delivery strategy of the Core Strategy.  
Apart from the results, the application of the research to an on-going project revealed the 
challenges faced not only as an independent researcher, but also the constraints created by 
management. As an independent researcher, the main challenge was establishing contact with 
the relevant people to obtain confirmation of a case study. This involved numerous cold calls, 
and, as a result, confirmation of a case study took a long time which, added to the time 
constraints on the research. In addition, the use of an on-going project presented various 
constraints, namely, cancellation and loss of interest by relevant stakeholders. These challenges 
were experienced with the use of Flying Start. This project was cancelled due to a lack of 
funding that resulted in a loss of interest by stakeholders, which severely affected the 
engagement process.  The lack of interest was further experienced in the use of the Bridge 
Development.  However, this lack of interest was overcome by the use of different methods for 
stakeholder engagement to address the scheduling conflicts of stakeholders. In addition, the use 
of the Ecosystem Approach and Network Analysis enabled key ecosystem service associated 
with sustainability issue to be identified and established the links between sustainability issues, 
ecosystems services and drivers of change. Finally, these challenges observed within the 
research provided further justification for the use of the mixed method approach. They 
highlighted the effectiveness of this approach in addressing and overcoming such situations, for 
261 
 
example, dealing with the convoluted management of the development and conducting 
stakeholder engagements.  
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Chapter 12 : Conclusions and Recommendations  
This chapter draws out conclusions from the research and examines how it addresses the 
research aim. It ties together the lessons learned and conclusions drawn the application of the 
research to the case study and from the embedding process. Thus, it concludes on the use of the 
tools and techniques in facilitating embedding in spatial planning and the use of the Ecosystem 
Approach as the basis for environmental considerations in the decision making process. In 
addition, it gives wider conclusion to the results from the research.  
12.1 The Ecosystem Approach  
The findings from the research argue that using ecosystem services as the focus of analysis 
enables the creation of an integrated approach to the sustainability assessment process.  In 
addition, the use of the ecosystem services concept identified all the sustainability issues and 
their associated key ecosystem services. Furthermore, its use also identified the relationships 
between these key ecosystem services and the resultant impacts on human well-being.  Finally, 
the use of the Ecosystem Approach raised questions about the quantity of services delivered by 
each land-use and land cover, and, as such, recognized the multi-functionality of the various 
components of the development. The use of this concept ensured that all the possible benefits 
derived through land-use and land cover as well as the built and natural environment were 
identified and included in the assessment. The aim was to create a situation where neither 
sustainability issue nor their associated ecosystem services were given priority. In conclusion, 
the use of the Ecosystem Approach should ensures a consideration of inter-linkages, determine 
the long term impacts through these linkages and maximise multi-functionality of land-use, 
thereby, allowing for a more cumulative assessment.   
However, feedback from the validation process raised some criticisms on the use of such an 
approach, reflecting the on-going differences of opinion within the EIA/SEA community as to 
the practical implications of integrating ecosystem services into assessment tools (see, for 
example, Baker et al., 2012). A member of the panel questioned why the habitats perspective 
was not employed in conducting the Ecosystem Approach within the research. In response, the 
research highlights that the habitats perspectives is concerned with only the “green bits” and,  
as such, does not give a holistic approach to assessment. In contrast, the perspective applied 
within the research that encompasses the built and natural environment allows for a more 
holistic approach to conducting the Ecosystem Approach. This broad perspective was employed 
to generate the typology for the assessment. By doing so, it deliberately avoided the use of the 
habitats approach which, was deemed to be too based in ecology and inappropriate for 
embedding the approach into spatial planning. In addition, the findings from the research 
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indicate that with the reforms to the planning system, and subsequent shift of power to the local 
level (DCLG, 2011); the use of such a perspective should enable communities to take stock of 
their services in an integrated manner. Furthermore, several constraints, such as, data gap and 
availability, to this concept were highlighted in the research. However, these constraints were 
addressed through the use of complementary techniques: Network Analysis, stakeholder 
engagement and Geographical Information Systems.  
Similarly, several members of the panel had conflicting opinions on the stages in which the 
embedding should occur. Some were of the opinion that embedding ecosystem services in all 
stages would be useful while other were concerned that embedding in all stages was tedious 
and challenging, especially as it required more data which might be incomplete or difficult to 
obtain. In addition, embedding in all the stages could create timing and budgetary constraints 
(see Tables 10 and 11).  However, the use of the checklist could be seen as a way to address 
these concerns. Whereas the embedded process conducts an in-depth assessment, the checklist 
allows for a faster assessment as it is a guide to conducting an embedded assessment. This does 
not mean it is less comprehensive; rather, it was tailored specifically to ensure application of 
these frameworks in practice (see Chapter 11).     
12.2 Techniques  
The research highlights the role of each technique as complementing each other and facilitating 
an understanding of the Ecosystem Approach. Consequently, the application of these techniques 
to the Ecosystem Approach identified several interesting points. Datasets of ecosystem services 
were generated employing a combination of Network Analysis, stakeholder engagement and the 
MEA (2005) generic typology. These datasets was particularly useful in creating typologies for 
particular ecosystem services, for example, cultural services, that were previously dependent on 
the use of indicators, which are not always available.  In addition, the validation process 
supported the usefulness of these techniques in the embedding process. The use of Network 
Analysis established the linkages between human systems and ecosystems and the different 
aspects of land-use and land cover. Stakeholder engagement was deemed invaluable to filling 
ecosystem services gaps through inclusion of local knowledge as well as identifying drivers of 
change for projects and PPPs. Geographical Information Systems was deemed the most valuable 
technique in application of the Ecosystem Approach.  It was identified as applicable to all stages, 
namely, collecting and presenting baseline information, and, subsequently, to assess impacts as 
well as the potential to analyse the uncertainty of these impact predictions.  In addition, the use 
of GIS within the research allowed this abstract concept to be portrayed in a tangible way 
without involving the use of indicators or monetary valuation. Quantifying the number of 
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ecosystem services and any reduction or increase in these services as a result of changes to 
land-use and land cover, helps determine and communicate impacts. In addition, presenting 
impacts visually has the potential to ensure that the decision-makers make sense of the 
information. Furthermore, it facilitates understanding of the Ecosystem Approach.   
On the other hand, some concerns about the use of these techniques were revealed. These 
concerns were related to the order of their use in practice, data availability and requirements, 
and, language and terminology. The use of GIS was seriously constrained by data availability 
and accuracy.  However, findings from the research suggested that, at this local scale, such data 
availability issues can be addressed by alternative data sources, for example, the use of aerial 
photographs and the refined typology to fill data gaps. Similarly, findings also suggest that the 
language and terminology for application in stakeholder engagement should be of the simplest 
term to facilitate understanding of this concept. 
12.2 Tools  
The research also highlighted the similarities between the Analytical Approach and the stages 
used to undertake the EIA and SEA processes. This similarity can be attributed to the fact that 
these tools are used to integrate environmental considerations in projects and at strategic levels 
of decision-making, respectively. However, as detailed in Chapter 5, this integration has not 
been successful judging from the lack of sustainability globally (MEA, 2005).  Consequently, 
embedding the Ecosystem Approach within these tools could potentially be a way of addressing 
this constraint as the use of ecosystem services emphasizes the interactions between 
ecosystems and human systems at each stage undertaken to conduct these processes. On the 
other hand, whilst the research aimed to embed the Ecosystem Approach in these tools and the 
spatial planning process, the purpose of this embedding was designed for practical application 
of these embedded process, rather than developing a perfect tool for the Ecosystem Approach. 
The validation process revealed that a checklist has the potential to provide a more holistic 
approach for practical application of these embedded tools and processes, and, as a result, the 
lessons learned from the validation and embedding process as well the key findings from the 
research were used to develop the final checklist for application of these embedded frameworks 
in practice.  
12.3 Spatial planning 
EIA and SEA helped facilitate embedding of the Ecosystem Approach in spatial planning.  
However, this embedding has to be conducted within the various activities, tools and processes 
used to deliver spatial planning. The embedded EIA tool facilitates the use of ecosystem services 
to determine planning obligations and planning applications. Alternatively, ecosystem services 
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can be embedded in spatial planning through their consideration during the Sustainability 
Appraisal of the Development Plan Documents: Core Strategy, Site Specific Allocation and 
Adopted Proposal Maps.  While this embedding in the Sustainable Community Strategy was not 
universally supported during the validation process, the Core Strategy implements the SCS and 
structures its contents on the priority themes identified in the SCS. Thus, embedding ecosystem 
services if at all possible in the SCS would help ensure that the associated key ecosystem 
services of these priority themes are identified, thus, setting the scene for the use of ecosystem 
services in the Core Strategy.  
Feedback from the validation process supported the use of ecosystem services in the Core 
Strategy. The research observed that the Core Strategy does not say much about the 
environment. Rather, it makes certain vague comments on environmental issues without giving 
in-depth details on what is required (Canning-Trigg, 2011). Thus, the embedding the Ecosystem 
Approach in this document should ensure detailed environmental considerations. This role 
could be established through the use of appropriate language and terminology, and level of 
detail to create a policy “hook” that ensures that these policies give adequate consideration to 
ecosystem services, thereby, ensuring that the ecosystem services are reflected in the core 
policies. In addition, the use of ecosystem services is a potential way to engage communities to 
think about the role the ecosystem plays to their community, through all the benefits it provides 
to the community. Thus, its use in the Core Strategy provides a way to improve ecosystems 
thinking. This is particularly important; in light of the policy changes outlined by the current 
Coalition Government. This use of ecosystem services to engage local communities should occur 
at the pre-application stage of the DPD to gather evidence relevant to the development of these 
documents, and used to envisage the delivery of the Core Strategy in conjunction with the use of 
GIS.  Furthermore, the feedback from the validation process also identified the necessity for 
embedding the Ecosystem Approach in the supplementary planning documents of the Local 
Development Framework. However, this could not be explored in the research due to time 
constraints.  
12.4 Wider Conclusions 
The findings from the research support the use of the Ecosystem Approach to provide 
information to ensure environmental considerations. Implementing the eEIA, eSEA and 
embedded spatial planning processes described in Chapters 10 and 11, has the potential to 
create an integrated and holistic approach to conducting environmental assessments. These 
embedded processes are based on the concentric circle of sustainability (see Figure 2, pg 23). 
They assess the sum of benefits from the natural and built environment and, as such, examine 
the relationship between them in order to determine potential impacts. The aim of this is to 
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create a win-win situation that maximizes the provision of ecosystem services rather than 
settling for trade-offs. While practical application was aimed to be facilitated through the use of 
a checklist, these considerations might not be implemented in reality as a result of certain 
constraints.   
At the root of this, was the suggestion during the validation process that the Ecosystem 
Approach process applied to just the “green bits” of the environment or the natural 
environment (see Tables 10 and 11), which in itself, constitutes a constraint to its 
implementation. The Ecosystem Approach is an integrated approach to assessing sustainability. 
This approach is based on realization of humans as an integral part of ecosystems rather than 
separate from it, thus, omitting the built environment which provides ecosystem services, for 
example, job opportunities and shelter, hampers the use of this concept in conducting a holistic 
assessment of impacts. In addition, the built environment constitutes change of land-use which 
is a direct driver of change and, as such, inclusion in the assessment is essential in order to 
determine its relationship to ecosystems services and resultant impacts. Furthermore, the built 
environment has the potential to introduce factors that add to its impacts or create uncertainty 
in its impacts. 
In practice, there is the tendency to derive monetary valuation for ecosystem services to inform 
the decision-making process, for example, the use of aesthetic views as factor affecting house 
prices. While this use of monetary valuation is seen as  way to create a balance  between 
specialist and the non-specialist stakeholders, attaching monetary valuation can be seen as 
reverting back to unsustainable forms of valuation , and, as such, a waste of the assessment. 
Alternatively, this use of monetary valuation for ecosystem services could be seen as a way to 
create interest and promote the concept amongst stakeholders. However, it deviates from the 
basic principles of the concept as not all ecosystem services have monetary valuation associated 
with them or their use. The rationale of the MEA (2005) was to create a valuation for all the 
possible benefits derived from the ecosystems. Consequently, the use of monetary valuation 
distorts this concept as it does not encompass all the possible benefits; it selects only those that 
can be valued in monetary terms. In addition, valuation issues deviates from the use and 
understanding of ecosystem services. Also, for such valuation to adequately reflect the worth of 
ecosystem services there has to be a thorough understanding of all the services, process and 
functions of ecosystem. Currently, such an understanding is lacking. Furthermore, the spatial 
planning process is not governed by economic valuation, rather it is a political decision-making 
process, and as such, the use of monetary valuation further detracts from an understanding of 
ecosystem services integration within its process, activities and tools. Thus, the use of simple 
GIS quantification as undertaken by this research could be a potential way to communicate and 
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increase understanding of ecosystem services in practice. This quantification method translates 
ecosystem services into a more concrete yet simple realization of the concept that can be 
understood by all stakeholders without attaching monetary valuation. In addition, it presents 
the impacts on ecosystem services in a clear and concise manner as it calculates the reduction 
or increase in the number of ecosystems services prior to and after the introduction of the 
driver of change.  
On the other hand, there is a tendency for planners to rely on mitigation measures which can be 
risky as there is no means to guarantee that these measures will be implemented or that they 
will be successful on implementation (Eales and Sheate, 2011). The principles behind these 
environmental assessments processes, EIA and SEA, are preventative rather than curative as 
they are applied to identify, prevent or reduce impacts from occurring rather than cure the 
impacts after they have occurred (Eales and Sheate, 2011; Therivel et al., 1992; Therivel, 2004). 
This reliance on mitigation measures is a contradiction to this principle. As preventive 
processes, it would be conscientious to first identify and prevent these impacts rather than 
mitigate them (for more, see Eales and Sheate, 2011). This blind faith in mitigation measures 
has the potential to constitute a significant constraint to the application of the Ecosystem 
Approach in practice, which prides itself on identifying uncertainty of impacts from the 
relationships between ecosystem services. In addition, the monitoring stage in environmental 
assessments is not mandatory and, as such, there is no way to measure the effectiveness of the 
implemented mitigation measures (Therivel et al., 1992; Therivel, 2004). For example, as a 
result of the Bridge Development’s proximity to Junction 1a, which has limits to its road 
capacity, and high levels of air and noise pollution in the area, FastTrack was implemented to 
mitigate the impacts on these existing issues by reducing reliance on cars and reduce associated 
air and noise pollution. However, the findings from the research suggest otherwise.  
Some residents have embraced the use of FastTrack, but, the finding observed that a majority 
are dependent on the cars for their livelihoods and, as such, are reliant on their cars. Thus, it 
seems that the FastTrack has failed to reduce reliance on cars. It should be noted that there are 
several factors affecting this use of FastTrack, for example, the development was originally 
expected to create job opportunities and reduce the need to commute for work, has been 
slowed by the  2008 recession.  However, the parking constraint on the development seems to 
be having a two-sided effect on the development. On the one hand, it creates tensions between 
the management and the residents, and, creates feelings of isolation and resentment amongst 
the residents, such that, they boycott the use of the FastTrack. On the other hand, it has served 
to foster community spirit amongst the residents as they band together to address this 
constraint (for more, see Chapter 8).  
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In practice, the use of the Ecosystem Approach in spatial planning could be hindered by the 
criticisms of this process. Haughton et al. (2010) argue that spatial planning is an excuse for 
planners to conserve green belts with little biodiversity value but huge public interest as 
opposed to brown-field land with high biodiversity value but little public interest as it is seen as 
an indication of decline (for example, see CPRE, 2006).  As a result, there is the tendency for 
planners to establish mixed-use on brown-field land using improved urban designs. In contrast, 
the findings from the research concludes that the reality of such plans have the potential to 
impact negatively on sustainable development as these ideas are not always delivered. For 
example, in theory, the Bridge Development was designed to create a flagship sustainable 
community that provides the natural and built environment in juxtaposition. However, in reality, 
this development could result in the opposite as several factors and their associated impacts 
and uncertainties were neither identified nor explored sufficiently in the design phase, for more, 
see Chapter 8. 
Finally, although the use of the research techniques:- Network Analysis, stakeholder 
engagement and GIS have their individual constraints, for example,  being cumbersome, 
subjective comparisons of alternatives,  and the difficulty to quantify effects respectively( for 
more, see ODPM, 2005g), conclusions from the research highlight that their application as 
complementary techniques helps address these individual constraints (see Chapters 7-9). In 
addition, the use of a checklist to conduct environment assessment is constrained by its being 
inflexible and its inability to address interactions or cause- effect relationships.  However, it 
should be noted that the aim of the research is to facilitate application of the Ecosystem 
Approach in practice rather than develop a “perfect tool” for its application and environmental 
assessment. As a result, the findings from the research conclude that the use of these 
aforementioned techniques in a complementary manner addresses these constraints and can 
effectively support the tasks required for an Ecosystem Approach, using the checklist developed 
as guidance to structure this application in practice.  
Despite these arguments, the reality is that environmental assessments are considered as three 
separate pillars, economic, social and environmental during environmental assessments. Such 
consideration can neither be considered as holistic nor integrated. However, the development of 
the Ecosystem Approach aimed to address this as it outlines a more holistic and integrated 
approach for environmental assessments; it considers social and economic systems within 
environmental systems. As a result, planners and practitioner have to consider the built and 
natural environment when conducting an Ecosystem Approach in order to ensure a holistic and 
integrated approach that aims to deliver strong concentric sustainability. The research 
concludes that the while the Ecosystem Approach ensures environmental considerations in 
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decision support tools and ultimately, the decision making process; effective use of these 
considerations is dependent on the decision makers’ abilities and skills to apply this in reality 
and  the use of complementary techniques to conduct the tasks required in the approach. 
However, effective use of the Ecosystem Approach to provide these considerations cannot be 
realized without the Government’s measures and efforts to promote this concept, through 
revised related policies, guidance and legislation.  
12.5 Recommendations 
This section outlines some recommendations to the responsible authorities based on these 
conclusions. These recommendations are developed for government, planners, practitioners 
and any other responsible authority:  
Government (national and local):  
Developing the Ecosystem Approach as a tool for conducting environmental assessment would 
be best achieved through the following means: 
1. Integrating the Ecosystem Approach into the National Planning Policy Framework, 
Localism Act and Neighbourhood Plans. Amend these policies where necessary to 
ensure that they promote the use of this concept. In addition, educating the relevant 
parties especially at local government level would be essential to ensure understanding 
and use of the Ecosystem Approach. 
2. Revision of EIA and SEA implementation in the United Kingdom in order to ensure 
integration of Ecosystem Approach in these tools. This revision should be seen as a 
means to strengthen these tools and, as such, should include more reference and 
obligations of the embedded stages in these processes.    
3. Develop and create obligations for the use of the precautionary principle for 
uncertainties determined in the EIA and SEA processes.  
4. Where mitigation measures are developed, a proposal for their delivery should be 
submitted and the monitoring stage should be made mandatory, and, as such, this 
should be a formal requirement for the Environmental Management Plan. 
5. Integration of the Ecosystem Approach in supplementary planning documents to 
provide support for use. 
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6. Inclusion of the Ecosystem Approach and guidance on use should be outlined in the 
Local Development Scheme.  In addition, some guidance for its use in the Sustainable 
Community Strategy.  
Practitioners and Planners  
1. Use the developed checklist when conducting the EIA and SEA assessment to help 
ensure ecosystem services are taken into account through the assessment process.  
2. Consider the built and natural environment to encompass all possible benefits and inter-
linkages, thus, allowing for a more cumulative and holistic assessment of impacts. 
3. Use simple terms and a brief list of language and terminology.  
Recommendations for Further Research 
The findings of the research highlighted several areas for further research:  
1. Application of the Ecosystem Approach would have been best explored throughout the 
stages of the case study; from the design stage to its conclusion. Thus, the use of any 
Sustainability Appraisal with embedded Ecosystem Approach to a real life project is 
recommended to ascertain the full impacts of the embedded Ecosystem Approach. 
2. Constraints on gardens revealed the subtle influence gardens in urban areas have on 
ecosystem services and developing the policy for gardens which would ensure that 
these ecosystem services are preserved. Thus, developing this policy using GIS to 
quantify the relative proportion of ecosystem services from gardens and the impact as a 
result of changes is recommended.  
3. Application of embedded spatial planning LDF to develop Core Strategy, strategic 
objectives, delivery objective and monitoring and management. Subsequently, this 
should be applied to a case study to determine the role of the embedded process in 
practical application to case study.  
4. The use of the Ecosystem Approach to determine certain impacts on mixed-use planning 
has been determined, however, this was not explored to single land-use. Therefore, the 
Ecosystem Approach should be applied to a single use land development to explore its 
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Appendix 1: Stakeholder Engagement for the Bridge Development: 
Residents’ Association Meeting  
Hi everyone. My name is Uzoma. I am a PhD Researcher from Imperial College London using the 
Bridge Development as my case study. First, I will like to thank you all for giving me this 
opportunity to speak to you. Some of you may have interacted with me online via Facebook 
when I asked about the benefits you gained from the Bridge and I would like to thank you for 
your interests and to tell you know that the discussion is still ongoing so please feel free to make 
further comments. I am here to talk about certain benefits on the Bridge which you may or may 
not be aware of; for example conservation benefits from the nature reserve and lakes, aesthetic 
and educational.  
Before I continue, I would like to ask if anyone remembers the character Ratty from Wind in the 
Willows. While his name was Ratty, he was actually a water vole and that is what I am here to 
talk about today. I am here to raise awareness about the water voles on the Bridge Development. 
By the lakes, there is a conservation effort for the water voles, does anyone know about it? 
Water voles are small brown mammals that are often mistaken for rats as they look like rats 
except they have short tails while rats are often bigger and have long tails.  
This brings me to my next questions: Please how many people have cats here? Do you let your 
cats out at night? Do your cats bring back any trophies? I am asking this because cats kill water 
voles. My research aims to see how the population of cats will affect the water vole population 
on the Bridge. Please bear in mind that this research is to raise awareness and help reduce any 
negative impacts if such occurs. I aim to model these interactions between cats and water voles 
and I would like your help. Also, there are simple measures that could be taken to ensure that 
water voles are not killed by cats, for example, putting a bell collar on your cat, ensuring that the 
cat doesn't go out at night by closing the cat flaps, however, these measures lie entirely to you to 
decide what works best for you 
Please if you would like to a follow-up to this discussion, please go to the discussion on 




Appendix 2: Stakeholder Engagement for the Bridge Development: 
Parking vs FastTrack 
From the last Resident Association Meeting, a concern raised by the residents was the limited 
parking on the Bridge Development which they feared would become worse following the 
completion of Phase 2 which has less parking. As part of my research I would like to conduct a 
survey to analyze the parking situation and see if suitable alternatives can be formulated.  
1. Number of cars per household? 
___________________________________________________________________________ 
2. Main use of car? 
___________________________________________________________________________ 
3. Number of visitor parking spaces available to you per street and how many times you 
use the visitor parking in a month? 
___________________________________________________________________________ 
 
4. When the parking spaces are all occupied, is there any other place you would park, e.g. 
off –site parking or front garden? 
___________________________________________________________________________ 
5. Do you ever use FastTrack, if yes to what destination (work, pick kids from school)?  
__________________________________________________________________________ 












8. In your opinion, what are the positive and negative impacts of limited Parking e.g. a 










 I am running this survey as a topic on the Bridge’s Facebook page, so please feel free to 
log on and air your opinion and experiences about the parking situation and FastTrack. 
 In addition, please indicate if you are interested in being interviewed individually or 
part of a focus group for my research: interaction will be via face-to-face, phone, email 
or group discussions to fit your convenience.       Yes   /   No 
 If Yes please provide contact details below:  
 Name______________________________________________________________________ 
 Email ______________________________________________________________________ 
 Address_____________________________________________________________________ 




Appendix 3: Stakeholder Engagement for the Bridge Development: 
Benefits of Facilities on the Bridge Development  
As part of my research I would like to conduct a survey to analyze the facilities on the Bridge 
Development. Please list and describe the benefits you gain from each aspect of the 
development. If you do not gain any benefits from any aspect, please say why and what you 
would like to see done.  
1. Pocket parks 
_____________________________________________________________________________________________________
_________________________________________________ 
2. The  Nucleus 
_____________________________________________________________________________________________________
_________________________________________________ 





5. The Bridge Community and Learning Centre 
_____________________________________________________________________________________________________
_________________________________________________ 
6. Lakes  
_____________________________________________________________________________________________________ 
___________________________________________________________________ 
7. Landscape and surroundings 
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________ 
8. Open Space 
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________ 
 I am running this survey as a topic on the Bridge’s Facebook page, so please feel free to 
log on and discuss if that would be more convenient.  
 Thank you for your time and response 
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Appendix 4:  Initial embedded framework for EIA  
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Appendix 5: Initial embedded framework for establishing the context 
in SEA  
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Appendix 6: Initial embedded framework for implementing SEA  
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Appendix 7: Initial embedded framework for informing and 
influencing decision-making in SEA  
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Appendix 8:  Initial embedded framework for Spatial Planning  
Spatial Planning as a process is conducted as a set of tools, activities and practices and, as a 
result, this Appendix outlines how the Ecosystem Approach can improve the use of Spatial 
Planning as a sustainability instrument.  
1. Embedding Ecosystem Approach in Spatial Planning ensures a complementary use as all 
the links between sustainability issues and objectives would be identified and their 
impacts on one another assessed. 
2. The use of ecosystem service, the underlying concept in the Ecosystem Approach, within 
Spatial Planning has the potential to minimize trade-offs as impacts are clearly analyzed 
and their relationships assessed. 
3. This use of ecosystems services ensures the local level ecosystems services are not over 
looked and their effects on regional and national services undermined. 
4. Embedding ecosystem services in Spatial Planning will enhance the delivery of visions 
as the use of ecosystem services allows an exploration of multi-functionality.  
5. As Spatial Planning is run at different level of governance, implementation of ecosystem 
services in this process ensures that local level ecosystem services are not overlooked 




Appendix 9: CORMAS, a Multi-Agent system platform  
Appendices 9- 11 give a brief overview of the CORMAS application attempted by the research. 
They were included to provide evidence that the modelling was attempted but failed to fit the 
purpose of the research.  
The MEA (2005a) and Turner et al.(2001) observe that models are abstract or simplified 
representations of a system or process which are designed to examine assumptions and 
responses to driving forces.  Models have gained recognition in ecosystem assessment as 
invaluable supporting tools because of their predictive and analytical capabilities. In addition, 
there are several abilities of models that make them invaluable as supporting tools in ecosystem 
services assessment. These include their ability to capture patterns of changes in drivers that 
affect ecosystem services; identify and fill data gaps; analyse interactions among processes; 
identify regions for priority data collection; and synthesize existing observations into 
appropriate indicators (MEA 2005a; 2005b). Furthermore, relating to the Ecosystem Approach, 
models are invaluable, especially, with services that are hard to quantify or where data is not 
readily available, for example, aesthetic values under cultural services (MEA, 2005b). Finally, 
Turner et al.(2001) suggest that the most important benefit of modelling in addition to its ability 
to define problems clearly and concisely is its predictive ability.   
However, the use of models does have its limitations. These limitations relate to the uncertainty 
of parameter values; dependence on input data which often leads to built-in uncertainties as a 
result of inaccurate or missing data; and, finally, the difficult in calibration and validation of teh 
modelling process due to different standards of measurement that exist worldwide (MEA, 
2005a; MEA, 2005b; Turner et al., 2001). Taking precedence from the triangulation method of 
the mixed method approach (see Jick, 1979), these limitations can be addressed through the use 
of alternative models to compute and compare results (MEA, 2005a; 2005b).  In addition, there 
have been no models developed specifically for ecosystem services. Rather ecosystem services 
are assessed through application to existing modelling platforms, for example, integrated 
assessment model, ecosystem processes model and multi-agent systems models.  
Various authors (Bousquet & LePage, 2004; Ferber, 1999; Ginot et al, 2002; Hunhs and Stephens, 
1999; Judson, 1994; LePage et al., 2000; Lomnicki, 1999; Weiss, 1999; Wooldridge, 1999) 
identify certain characteristics of MAS that have propelled it to success in several fields of 
application. They highlight that the use of multi-agent systems allow for biodiversity in 
behaviour as it recognizes individual behaviour of agents and space thus, assigning each agent 
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in the model its own attributes and behaviour. In addition, these models are decentralized as 
the code is distributed amongst the agents and, as a result, it is easier and faster to create, test 
and modify the model. Furthermore, it is the only modelling approach where the computer 
program corresponds to the biological model. This facilitates easy understanding of simulation 
and results by non-specialists as it removes the associated problem of translation associated 
with classical modelling methods.  Due to these characteristics, MAS has received increase 
attention for use in various fields, such as, sociology and ecosystem management (Bousquet & 
LePage , 2004; CORMAS Training, 2007; Ferber, 1999; Ginot et al, 2002). As a consequence, the 
research explored the use of CORMAS, an existing multi-agents system platform, on the 
ecosystem services of the case study. This Appendix outlines the attempt made by the research 
to explore the use of a multi-agent system model platform, CORMAS to the Ecosystem Approach. 
This application was attempted on the key sustainability issues identified during stakeholder 
engagement. This Appendix introduces the concept of multi-agent systems, the main elements 
of multi-agents systems modelling, the CORMAS platform and its application within the research.  
A9.1 CORMAS  
CORMAS is a type of multi-agent simulation platform developed by Bousquet et al. (1998). This 
platform is used to simulate the interactions between a group of agents that share an 
environment and natural resources and applied in the management of shared natural 
renewable resources where it shows the interactions between users and the resources (Becu et 
al., 2007; CIRAD, 2007, LePage et al., 2000). It was designed to define and implement rules for 
the collective use of resources and takes account of the dynamics between natural and social 
systems. In addition, CORMAS is used to explain the dynamics of interactions that exists 
between systems with the use of simulated visualizations that represent the existing dynamics 
in such interactions. Becu et al (2007) highlight that CORMAS is a framework applied to 
integrate cellular automata that represent biophysical environment while simultaneously 
having an agent based decision-making component that represents the stakeholders. Similarly, 
LePage et al (2000) observe the main goal of CORMAS as the potential to develop or provide a 
framework that helps people develop new ways of thinking in relation to complex systems 
usually done through an engagement process, for example, stakeholder workshops or role 
playing games (CIRAD, 2007).  
A9.2 Technical terms: Agents, Interactions and Environment  
The main concept of multi-agent system is to develop mechanisms and methods which enable 
agents interact in order to examine these interactions (Weiss, 1999) thus, three main concepts: 
agents, environment, and interactions, have been outlined in multi-agent systems. These are 
discussed below.  
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1. Agents: they are autonomous48, situated in an environment, have partial representation 
of its environment and behavioural capabilities which enable it communicate reason 
and act in order to fulfil or meet design objectives or goals (see, Figure A9.1). These 
characteristics form the fundamental of multi-agent systems as it enables agents carry 
out actions which could possibly modify their environment and thus affect their 
decisions. The agents are further characterised by their architecture and behaviour. The 
agent’s architecture corresponds to the designer’s point of view and comprises the 
attributes that fix the state of the agent and methods that fix its behaviour. On the other 
hand, its behaviour is an external specification of the agent that describes the 
relationship between the agent, its environment and other agents (for more  see, Ferber, 
1999; CIRAD, 2007; Ferber, 1999; Ginot et al., 2002; Jensen, 2002; LePage et al., 2000; 
Weiss, 1999) 
2. Interactions; these occur when two or more agents are brought into a dynamic 
relationship through a set of reciprocal actions that affects the agents’ ability in pursing 
goals and executing tasks. There are three categories of interactions, namely:  
communication amongst agents; physical interactions; and, those mediated by the 
environment (see Figure A9-2) (Bousquet and LePage, 2004; CIRAD, 2007; Ferber, 1999, 
LePage et al., 2000; Weiss, 1999).  
3. Environment: these are the elements that do not go under the heading of agents. This 
environment is computational and physical with laws that impose consistency and 
coherence similar to that of the real world. In addition, the agents embedded in the 
environment as it provides a source of richness and access to resources. It provides a 
physical space in which agents can interact and search for information. Furthermore, 
these agents can either occupy their environment alone or share it with other agents 
(see Figure A9-2)(CIRAD, 2007; Ferber, 1999; Ginot et al, 2002; Hunhs and Stephens, 
1999; LePage et al., 2000; Valckenaers et al., 2007; Weiss, 1999; Wooldridge, 1999). 
                                                             




Figure A9-1:  MAS agents occupying a shared environment and using shared natural resources 
(source: LePage et al., 2000)  
 
 
Figure A9-2: Concept of Multi-agent systems (Source: Ferber, 1999; LePage et al., 2000) 
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A9.3 Rationale for CORMAS application to key sustainability issues  
CORMAS application within the research is based on its ability to represent the model the 
dynamic of interaction in systems as it mimics the behaviour of physical or real life entities in a 
computerized environment and produce clear representation of interactions between entities 
and or their environment (see Barrios et al., 2008; Ferber, 1999; García-Barrios et al., 2008; 
Gilbert, 2005). In addition, application of CORMAS to the research was aimed at adding value 
and originality to the research as this platform, has not been applied to ecosystem services in 
such a manner. This application attempted to communicate these impacts to stakeholders 
through the use of simulations as visualization aid to facilitate their understanding of the 
sustainability issues. The aim of this was to create a platform for dialogue in order to develop 
appropriate mitigation measures.  
A9.4 Application of CORMAS to research    
CORMAS application in this research was explored through the use of two case studies, namely:   
1. A pilot case study, Flying Start, and involved a direct application of ecosystem services 
concept within CORMAS in order to explore the interaction between ecosystem services 
and stakeholders. It should be noted that the Flying Start was a false start case study as 
the project was never realised due to its inability to secure funds. This is detailed in 
Appendix 10.  
2. Application to the Bridge Development where application was indirect, using a top down 
approach where the ecosystem services were associated with the key sustainability 
issues identified during stakeholder engagement. CORMAS application in this case study 
attempted to analyze the uncertainty of the predicted impacts of ecosystem services 
associated with the key sustainability issues, for more, see Appendix 11. 
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Appendix 10: False Start using the Flying Start Case Study for 
application of the Ecosystem Approach within the research  
A10.1 Background 
The Flying Start Project was located at Eastchurch Airfield on the Isle of Sheppey. Eastchurch 
Airfield is known as the birthplace of aviation in Britain as it was the first venue for the first 
flight in Britain. In addition, it was the site of Britain’s first air factory; a founding station of the  
Royal Naval Air Service during the First World War duirng which it housed the No. 266 
Squadron during the Battle of Britain; and, finally, it was handed over to the Home Office after 
the Second World War and used as a prison farm. At the time of this study, the Eastchurch 
Airfield formed part of the Stanford Hill Open Prison49 , and farm. In addition, it houses a 
collection of some of the original buildings. These include a First World War store; six Harbrow 
hangers which date from around 1911; aircraft workshops dating from about 1912; and, a large 
First World War hangar. These buildings were used as a dairy farm and food processing plant 
until 2006. Furthermore, the village of East church with a population of about 1,432 50people 
lies to the north of the prison while the Eastchurch marshes, a RSPB reserve and SPA, borders 
the Eastchurch airfield to the south, adjacent to the airfield. The Eastchurch Marshes forms part 
of the Elmley Marshes, a RSPB reserve and one of the last remaining coastal marshes in England. 
These marshes are an important winter breeding and nesting ground for thousands of birds. In 
addition, the remnants of the original salt marshes from ditches and pools are habitats of 
important species such as water voles (Croydon, 2008; FaberMaunsell/AECOM, 2007; Kent 
Parish, Council, 2008).  
The Flying Start Project draws on this history with the aim of creating a world class visitor 
attraction that focuses on the aviation and natural heritage of the area (see Figures A10-1 and 
A10-2). In addition, it aims to deliver a multi-functional atttraction through its provison and 
enhancement of the local biodiversity and character of the area by focusing on its aviation and 
natural heriatge. Furthermore, its location by the Elmley Marshes  provides , promotes and 
ensures access to open space, that is, access to marshes and Flying Start, which has the added 
advantage of promotiomg awareness and use of the marshes. This study aimed to explore the 
application of CORMAS, a multi-agent system platform, to the Ecosystem Approach. This was to 
examine the use of CORMAS in facilitating stakeholders’ understanding of the concept by 
representing the dynamics of interactions between ecosystem services and the Flying Start. In 
addition, Network Analysis and stakeholder engagement were adopted a complementary 
                                                             
49 The management of flying start planned to purchase this land from the Prison authorities.  
50 Population at 2001 census 
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research techniques to the CORMAS modelling. The results aimed to develop a framework 
integrating the Ecosystem Approach in Spatial Planning and EIA.  This appendix outlines the 
research process in this case study until termination of its use. 
 
Figure RRRR10-1: Flying Start Design   
A10.2 Potential sustainability impacts of Flying Start  
Flying Start would have significant positive impacts on a local and regional level. The Isle of 
Sheppey was an established tourism industry but suffered a decline in recent years. However, 
this could be boosted through the Flying Start as the project aims to deliver a boost to the 
tourism industry, in particular, eco-tourism, due to its proximity to the Elmley Marshes. In 
addition, Flying Start aims to provide a focus for the community; job opportunities through the 
use of local workforce; and, improve leisure facilities on the Isle of Sheppey which currently 
does not even have a cinema or large theatre. Furthermore, the Flying Start has the potential to 
bring much needed economic revenue to the Isle of Sheppey, for example, the marshes, due to 
its proximity to the Flying Start will undoubtedly benefit from this economic regeneration 
through an increased awareness; presently, the marshes generate about £3 daily from the use of 
the marshes (FaberMaunsell/AECOM, 2007; Kent Parish, Council, 2008; Newton, 2008).  
However, there could be some negative impacts associated with the Flying Start Project.  First, 
the building creates such a huge visual impact on an otherwise tranquil landscape (see Figure 
A10-2 ) which could have a significant impact on the migratory pattern of the birds and could 
affect their breeding and nesting habitats. Furthermore, the use of the marshes gives it its status 
as a reserve and SPA and in turn provides aesthetic value. Due to its location, adjacent to the 
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Flying Start project, there could be increased awareness and visitors to the reserve; however, 
this increased use of the marshes by members of the public could have a negative effect on its 
aesthetic and recreational values.  
 
Figure A10-2: Flying Start Design showing visual impacts 
A10.3 Approach to the case study  
CORMAS applications aimed to facilitate stakeholders understanding of the Ecosystem 
Approach, encourage exchange of ideas, explain and resolve conflicting opinions if any, explore 
various scenarios and alternative options. As a consequence, an initial typology was developed 
from the existing literature using Network Analysis and the MEA (2005) generic typology. The 
ecosystem services in the typology were then linked to the sustainability objectives of Flying 
Start in order to facilitate stakeholders’ understanding of both ecosystem services and this 
application to case study (see Figure A10-3). In addition, this use of Network Analysis 
established the links between the sustainability objectives and land-use and land cover. 
Subsequently, this initial typology would have been refined and prioritized through engagement 
with relevant stakeholders conducted through interviews and workshops. Prioritization of 
ecosystem services by stakeholders is necessary as not all services will be modelled to reduce 
complexity of model and ensure effective understanding and use by stakeholders. In addition, 
some services are abstract, for example, aesthetic services and cannot be modelled; however 
this constraint will be tackled with the use of indicators which would have been selected 
through the engagement process. Indicators were to be developed to explain the dynamics of 
interactions between ecosystem services and stakeholders based on land-use. However, as 
323 
 
acknowledged by the there is currently no widely accepted indicators that measure trends in 
ecosystem services (MEA, 2005b). Thus indicators would have been developed from existing 
indicators, for example, species indices, and refined according to stakeholder prioritization of 
ecosystem services. 
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A10. 4 Analytical Approach to CORMAS Simulation in Flying Start  
Land use change is a direct driver of change of ecosystem services (MEA, 2005a, 2005b; 2005c; 
2005d; 2005e). Flying Start represents land-use change from solitary and tranquil landscape to 
the presence of a huge visual amenity. Thus, CORAMS application attempted to examine the 
interactions between ecosystem services and stakeholders in order to determine the 
sustainability impacts of this driver of change, Flying Start, on the production and provision of 
ecosystem services of the surrounding area, the Isle of Sheppey,  and, the Elmley Marshes. In 
addition, this application attempted to explore the role of CORMAS as a decision-support 
technique in communicating these impacts to stakeholders, thus, facilitating understanding of 
the Ecosystem Approach. This research planned to model the interactions of ecosystem services 
and Flying Start under different scenarios, for example, Business-As-Usual, where the 
interactions are modelled without the driver of change in ecosystem services. The results from 
this simulation would have provided feedback to the stakeholders and their reactions, 
comments and observation will then be used to create a framework that best incorporates the 
Ecosystem Approach in existing framework. Furthermore, the use of CORMAS as a decision 
support tool was to be evaluated from the interviews, workshops and feedback from 
stakeholders. Finally, this developed framework was to be evaluated by a selected panel of 
experts. Feedback from this validation was to have been incorporated in order to develop a final 
framework in the form of a guide or detailed outline of procedures or steps.  
A11.4.1 Description and Elements of Model 
The three elements in this model are as follows:   
1. Environment: this consists of spatial units which are based on the land-use for the Isle of 
Sheppey. The spatial units are divided into the land-use with different units 
representing Flying Start, Elmley Marshes, Bed and Breakfast, Farmlands and Prison 
(see Figure A10-5). Each spatial unit will have attributes of land-use corresponding to 
ecosystem services. For example, the marshes spatial unit could contain attributes of 
regulating services. Attributes used will depend on stakeholders’ prioritization of 
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Figure A10-5: Environment for CORMAS simulation of ecosystem services in Flying Start  
2. Agents51: are model representations of case study’s stakeholders. Five types of agents 
have been identified; public, manager of Flying Start, manager of Elmley Marshes, 
farmer , and , bed and breakfast owner (see Figure A10-6).  
 
Figure A10-6: Agents in Flying Start CORMAS Modelling  
3.  Interactions: these occur between two or more agents and between agents and 
environment. For instance, the public and manager of marshes interact through control 
and regulation of use and access top marshes, and financial transaction; for example, 
paying access fees (see Figure A10-7). On the other hand, interactions between agents 
                                                             
51 The term actors can be used in place of agents. Actors was used in the modelling process. 
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and biophysical components occur through activities such as monitoring and control of 
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Figure A10-7: Interaction between Agents 
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A10. 5 Results   
Unfortunately, the project’s bid for the National Heritage Lottery Fund was unsuccessful, after 
which, stakeholders lost interest in participation even though they were informed that the 
research could be conducted regardless of the circumstance and could also be used of future 
funding opportunities as it carries out a sustainability assessment of the project. However, this 
application of CORMAS to Flying Start identified several results, all relating to the constraints 
with the application of CORMAS to ecosystem services. These results are detailed below.  
CORMAS was observed to be very specific.  It required the valuation of the identified ecosystems 
services. As a result, these ecosystem services have to be assigned some kind of value to be 
represented in this model. In addition, CORMAS application to Flying Start highlighted the need 
for the use indicators. This can be attributed to the abstract nature of the identified ecosystem 
services, for example, aesthetic services. It should be noted that not all ecosystems services 
needed indicators, as several provisioning services, such as, job opportunities, were identified.  
However, this was recognized as another constraint as these indicators would be used to 
represent use value which might not adequately model certain services. For example, hunting as 
a recreation might be adequately modelled because of the hunting rights paid by the hunter 
while recreational uses, such as, bird watching, might not be adequately modelled.  
On the other hand, it was recognized that trying to employ CORMAS and ecosystem services in 
order to monitor other abstract services, such as, biodiversity or provision of habitat, might not 
simulate an adequate representation as not all species are hunted and the rate of hunting 
neither reflects nor deters breeding. In addition, the marshes whilst currently used as a 
breeding ground and as a migrating ground for wintering birds will undoubtedly be affected by 
the presence of such a massive structure. However, this would require further study relating to 
the flight pattern of birds, species of birds using the Elmley Marshes and comparison studies to 
assess how similar species adapted in similar situations.   
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Appendix 11: CORMAS application to the Bridge Development  
The aim of these applications was to understand the interaction dynamics in the ecosystem 
services associated with the key sustainability. The rationale for applying CORMAS to these 
sustainability issues was that if ecosystem services can be modelled and simulated in a form 
that stakeholders can relate to, then stakeholders will have a better understanding of these 
ecosystem services, especially the non-physical benefits found in everyday life, and enjoy all 
them to full potential.  This section details application of CORMAS to each outlined sustainability 
issue and the ensuing challenges of application. As a consequence, CORMAS was applied to the 
following key sustainability issues:  
1. Lack  of Leisure and constraints on existing ones, pocket parks,  
2. Domestic cat predation on water voles,  
A11.1 Application to Pocket Parks  
The application of CORMAS to this sustainability issue was aimed at examining the dynamics of 
interactions between the residents and pocket parks. The rationale here was that a visual aid 
represent by the model simulation of the ecosystem services associated with the pocket parks 
would communicate the benefits of the pocket parks, and as such, encourage the stakeholders to 
take full advantage of the pocket parks. In addition, this CORMAS application was aimed at 
promoting awareness and understanding of the ecosystem services. The objective of this model 
was to gain insight into the interactions of residents and the pocket parks as described by the 
residents’ use of the pocket parks. Following Grimm’s framework for describing multi-agents 
systems modelling, this section defines the entities needed for the model, process overview and 
scheduling, design concepts, and initialization.  
A11.2 Method 
The model defines the spatial, social and passive entities for the simulation. The spatial entity 
describes the environment which represents the pocket parks; the social entity defines the 
agents representing the residents; and, finally, the passive entity defines the resources, 
ecosystem services, being shared by the agents. These entities are explained in more detail 
below.  
The Environment, the spatial entity, is represented by a cellular grid of finite dimensions 
modelled to produce a replica of the pocket park. It contains patches which are fixed locations 
corresponding to the different areas in the pocket parks, and, include the bench, barbeque, cycle 
path, grass and shrubs. The type of interaction in each patch depends on the agent located on 
the patch and it uses this patch to benefit from the resources. These patches contain the passive 
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entity, resources, which represent the ecosystem services. The typology of ecosystem services 
derived from each patch depends on what the patch corresponds to.  
The agents, the social entity, are located within the environment, where all interactions occur. 
These agents are characterised by age and preference. Preference is a function that governs 
conflict in the agents’ behaviour and, thus, agent interactions. There are two preference 
characteristics:  
 Tolerance which determines the number of agents that they are willing to share 
resources with. 
 Patch preference is the agent’s preferred location in the park.  
The interactions between residents and the pocket parks were explored by simulating the 
residents as agents located in an environment, the pocket park, in which and through which 
these interactions occur. Thus, CORMAS application attempted to simulate the different areas of 
the pocket parks, the ecosystem services provided in each area and how the agents use these 
areas in order to benefit these services. Furthermore, the interactions were based on the use of 
the pocket parks identified through the stakeholder engagements. 
 




A11.2.2 Process overview and scheduling  
The agent interactions for this simulation comprise:  
1. Movement to initiate the agent’s movement. This initiates the agent’s  movement and 
is guided by a set of rules that corresponds to the conflict conditions, 
2. Conflict condition creates conflicts between agents. This is determined by the agent’s 
tolerance and patch preference.  
3.  Satisfaction which shows whether the tolerance and patch preferences of each agent 
has been fulfilled. 
4. Utilization which calculates the services utilized by the agents during each time step.  
A11.2.3 Design concepts 
Dynamics of interactions is examined from the interactions between agents. Age and ecosystem 
services are the main variables in the model. Age is an attribute associated with the agent and 
determines its patch preference. In turn, what the resources used by the agent as well as it 
tolerance. The agents interact within the patches in the environment. Their objectives are to 
successfully reach, maintain position in their area preference, the patch where they will get 
their resources. Maintaining their positions is automatically assumed to be the utilization of the 
ecosystem services provided by the patch. Thus, indicating what area of the pocket park will be 
used and the ecosystem services associated with this use. 
 Previous application of CORMAS has shown its application as a means to resolving conflict over 
the use of a shared resource.  However at the time of application, no registered52 conflict existed 
between the agents in the development, therefore, conflict situations. These situations were 
based on the conflicts identified during the engagement process. They were used to create 
modelling scenarios, and, were characterized by tolerance and patch preference. Based on this, 
agents’ interactions will have the following movement rule53 that governs their behaviour (see 
Figure A11-2):  
1. Calculate the number of agents in the park 
2. If tolerance is satisfied then agents moves to their preferred patch. However, if this 
tolerance is not satisfied then agent vacates the park. 
3. If patch preference is satisfied then agent stays, if not satisfied, then the agent vacates 
the park.  
                                                             
52 I use registered as a resident stakeholder workshops had  not yet been held at that time so there was no way to determine if any 
such conflicts existed.  
53 Movement rule was adapted from Thomas Schelling’s segregation model and Sugarscape. Movement rules  process and returns 
information about the park telling the agent whether his area preference is occupied,if it is occupied, this is his cue to leave and 





Figure A11-2:  Movement Rules for Agents in Pocket Parks 
This movement rule attempts to relate park size to agent use.  The assumption here is that use 
of ecosystem services is directly proportional to area preference and agent location in area 
preference, thus, agent distribution at the end of each simulation determines what ecosystem 
services are derived from the pocket parks by its use, how often the residents benefit from these 
services, and what service provides the most benefits to the residents. It should be noted that 
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this model does not take account of agent mortality or birth rate. Rather, it assumes the agent 
population to be constant. Similarly, the environment has the following set of rules that govern 
interactions: 
1. Only one agent can occupy a cell at any time   
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Figure A11-3: Sequence Diagram for CORMAS application to Pocket Parks 
A11.2.4 Simulation in CORMAS platform  
The pocket park was simulated with 50 x 50 cells, each forming an aggregate representing the 
six areas in the park. The resident number was to be taken from the data showing the number of 
occupied houses assigned to each pocket park. This number was assumed to be constant, and as 
such, does not account for relocation, births and deaths. Subsequently, the residents were 
classified into the different age groups to create conflict conditions, and, the tolerance and patch 
preference derived for each age group. Initialization was set for a time step of seven days in 
order to calculate use on a weekly basis over a period of time. Determining the number of 
ecosystem services derived from the pocket park by each group of agents was attempted using a 
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series of equations representing the dynamics of interactions between agent, patches and 
resources. These equations are as follows:  
1. Use of any ecosystem service in a patch is given by:  
             REs =Aⁿ * (eⁿ/C²) 
     where eⁿ = number of ecosystem services in patch  
                C² = area of patch  
                Aⁿ = number of agent located in patch   
  
2. Total use of ecosystem service in patch is given by 
             REsⁿ = ΣREs   
 
3. Thus total utility of ecosystem services in park is given by:                
             UEsⁿ = REsⁿ * C n²  
         where C n²= area of grid 
A11.3 Results 
CORMAS application to the pocket parks aimed to be conducted with the stakeholders groups so 
they could see how their attitudes was depriving them of the ecosystem services derived from 
the pocket parks. However, similar to the Flying Start Case study, there were several constraints 
observed in modelling the pocket parks in CORMAS. These related to data issues and disinterest 
amongst relevant stakeholders. Firstly, as a new development, it was difficult to get an accurate 
account to the number of residents living on the development. In addition, there were 
confidentiality issues that disallowed the management from divulging information on residents’ 
names and addresses. Furthermore, there were several issues regarding relocation as several of 
the properties were buy- to-let where properties are bought by a landlord and rented out. As a 
result, the records would list the landlord as the resident rather than the tenants. Finally, this 
disinterest amongst the resident was attributed to the size of the pocket parks, its proximity to 
the residences and the fact that most children on the development have exceeded the permitted 
age. With these constraints hindering the application of CORMAS to pockets parks, the research 
shifted application of CORMAS to the next outlined sustainability challenge, the threat of 
household pets, cats to the water vole conservation effort on the Bridge. 
A11. 4 Cat predation on water voles   
CORMAS application to this sustainability issue aimed to simulate the predator-prey 
interactions between cats and water voles on the Bridge. The aim of this simulation was to 
communicate this threat to residents, thus, exploring the use of CORMAS as a decision support 
tool in facilitating stakeholders’ understanding of this issue and the concept of ecosystem 
services. The rationale here was that an increased understanding would raises awareness of the 
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situation as well as the presence of the voles on the development and the ecosystem services 
associated with this conservation effort. The research theorizes that an increased 
understanding might help develop mitigation measures for this sustainability issue. In addition, 
it could also aid in implementing those already outlined in the Bridge’s manual, for instance, 
closing cats’ flaps at night. Furthermore, it could help with monitoring the vole population as the 
residents will be on the alert for cats bringing home water vole trophies. Finally, cat predation 
could impact on other ecosystem services, for instance, it could impact on the use of gardens for 
habitats and wildlife corridors, thereby, affecting biodiversity, leisure and educational services. 
Thus, the use of CORMAS to simulate management scenarios could help ensure that these 
ecosystem services are delivered.   
A11.4.1 Methods 
The purpose of the simulation is to examine the effects of the cat predation on the water vole 
population to determine whether the population would decrease, increase or be unaffected by 
remain constant in the presence of these predators. This model was designed to be homogenous. 
As a result, contrary to most population dynamics models, for example, Cropp and 
Norbury( 2009) and, Tatara et al. (2006a), this model does not include the water voles life cycle; 
the cats life cycle;  the presence of alternative predators, such as, foxes and owls; and, finally, the 
presence of alternative prey for these predators. Rather, the cat was introduced when their 
owners moved to the Bridge Development, thereby introducing them. However, the population 
number was assumed to be constant as the modelling process focused on Phase 1 of the Bridge 
Development, the cat population was .  The water vole population, on the other hand, was 
dependent on cat predation and, as result, the number of cats on the development. 
A11.4.2 Model components   
This model comprises spatial and social entities. The spatial entity aimed to produce a replica of 
the Bridge Development, corresponding to the land-use and land cover on the development. As 
a result, it represents houses which is the location of the cats; the gardens used by the water 
voles as wildlife corridors, the nature reserve, comprising the shrubs which are the water vole 
habitats and as such, their location; and, finally, the lakes which the voles use as their escape 
mechanism. Social entities represented the cats and the water voles.  The cats, the predators, 
are located in the houses. However, each house can locate only one cat, and, not all the houses 
contain cats. The number of cats in the model will correspond to the number of cats on the 
development. On the other hand, the water voles are located on the nature reserve. They are 





Figure A11-4: Showing Entities for the CORMAS model application  
A11.4.3 Design concepts  
The agents are located within their corresponding environment in the spatial entity, that is, the 
cats are located in cells representing houses and the voles are located in cells representing the 
nature reserve. It should be noted that only one agent can occupy one cell at a time. The agents 
are characterized by their: 
1.  Location: the nearer the vole is to the nature reserve, the more it is likely to escape 
as water is the voles main defence from predators.   
2. Perception Range: each agent has a perception range. The cats use their perception 
to detect voles while voles use theirs to increase their chance of escaping. However, 
probability of success is dependent on each agent’s location in the grid (see Rule 1 
above).   
3. MoveTo: this is the agents have the ability to move across their environment.  
4. Swim: This characteristic of the water voles. 
5. Kill: This characteristic of the cats.   
 
Based on these characterizations, the rules for the agents are as follows:  
1. Interactions are based on perception range and location of agents  
2. The water voles migrate to new colonies. This migration uses the gardens as wildlife 
corridors. However, this migration puts them in cats’ perception range which increases, 
thus, increasing the probability of their predation by the cats.  
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3. Cats do not swim in this model and, as such, the water voles survive by swimming away 
















































Figure A11-5: Class Diagram for the CORMAS application showing elements of the cat predation on water 
voles 
A11.4.4 Simulation 
In order to migrate, the water voles move to the cells representing houses with gardens.  If a cat 
is located in the house and the vole is located within the cat’s perception range, predation 
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occurs.  The vole only survives this migration if it uses a garden that does not have a cat in the 
house. Similarly, the cats also have the ability to move around. However, predation reduces 
closer to the lakes as the water voles escape by entering the lake as the cats are unable to swim.  
watervole
migrate using gardens as wildlife corridor
cat












Different data were collected to simulate the dynamics of the cats and the voles. However, this 
was challenging as there was very little data concerning both populations. Data for the vole 
population were challenging due their high fertility rate; the short life span; and, their nocturnal 
nature. In addition, according to the EIA regulations for pre and post construction on the Bridge 
Development, the water voles were evacuated from the site. However, on reintroduction, the 
management decided to monitor for presence rather than conducting a population count. 
Another constraint to this modelling was the number of cats identified through stakeholder 
engagement. The engagement process produced only four cats. However, this which was 
considered an unrealistic representation of the number of cats on the development, and, as such, 
would be insufficient to depict the interactions between cats and water voles. In addition, the 
homogenous nature of the model might have generated some discrepancies as it does not 
present a real world representation of the interactions between ecosystem services, given its 
proximity to the Dartford Marshes. Furthermore, the model does not account for interactions 
between water voles and human as a result of their activities, which adds to the discrepancies. 
However, these interactions were not included in the model for several reasons all related to 
data constraints. For example, while the Bridge Development had mounted bird houses on poles, 
there were no signs of birds roosting in them. Neither was there any data on the birds that had 
been spotted around the development.  
A11.5 Conclusion to CORMAS application   
The lack of results for both case studies suggest that while the MEA(2005b) advocates the use of 
multi-agent systems as a modelling tool for ecosystem services, this particular platform, 
CORMAS, proved incapable of modelling ecosystem services. However, this can be attributed to 
the context of the research and the data constraints of the case study. In relation to the context 
of the research, application of COMRAS might have been hindered by the fact that  the research 
tried to explore a wider context of ecosystem services without resorting to adopting a use value 
function, albeit the use of indicators was eventually adopted in a bid to overcome this constraint. 
As detailed in the attempted application of CORMAS to Flying Start, it was revealed that the 
modelling platform did not have the capacity to handle ecosystem services due to the abstract 
nature of the concept. As a result, the use of indicators was included in that application. These 
indicators were based on use value which is reminiscent of several other existing failed 
sustainability approaches which the research was determined to avoid.  
Relating to data constraints, the necessary data to get a predictive measure of the impacts of cat 
predation on water vole on the development were unavailable. Several attempts were made to 
bridge these data gaps. However, all these attempts were unsuccessful as the modelling 
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platform was revealed to be dependent on specific data. This dependency can be attributed to 
the fact that in order to mimic the environment it explores, the model needs specific data in to 
create a realistic prediction of these interactions. In addition, it should that some of these 
attempts to bridge these data gaps were discovered to be well beyond the scope of the research, 
for example, getting accurate data on water voles would entail conducting a population count. In 
a similar vein, this population count could not have been conducted without the consent of the 
management and, based on previous experience; the process of acquiring consent would have 
most likely exceeded the time scope of the research. Also, there were health and safety issues 
with this population count relating to the nocturnal nature of the water voles. On the other hand, 
the data constraints relating to the number of cats on can be attributed to residents’ hesitancy 
to admit that they had cats as they might have been wary of the consequences especially since 
they already felt victimized by all the constraints on the development. Several authors 
(Fitzgerald, 1990; Jarvis, 1990; Proloux, 1988; Woods et al., 2003) observe that most surveys on 
cat predation are entirely reliant on information provided by their owners, which may be 
influenced by the owners’ fear of the controversy surrounding their cats’ activities. Thus, this 
hesitancy can be attributed to the residents’ fear that they might have to get rid of their cats or 
be fined for their cats’ activities.  
In conclusion, application of CORMAS to the research did not fulfil its purpose. However, while 
seemingly unsatisfactory, the result of these application attempts highlighted that due to the 
abstract nature of ecosystem services, future applications will be best conducted using a top 
down approach, that explores a sustainability issue in CORMAS then categorizing the issue 
under the ecosystems services umbrella. This unfulfilled purpose can be related to the inability 
of MAS modelling to address new questions as they require specific data. On the other hand,  
while CORMAS might be incapable of addressing ecosystem services as it constitutes a new 
question, previous application has shown it capable of addressing population dynamics  which 
is an old question in the field of ecological management, a thriving field of CORMAS application 
(see LePage et al., 2000).  Thus, there is still scope for application of CORMAS to the 
sustainability issue of cat predation on water voles and the associated ecosystem services 
impacted.  
